





MEETINGS 


September 6—California Natural Gaso- 
line Association, monthly meeting, Rio 
Hondo Golf Club, Downey. 


October 4-6—Texas Mid-Continent Oil 
and Gas Association, Rice Hotel, Hous- 
ton, Texas. 


October 10-11—Indiana Independent 
Petroleum Association, fall convention, 
Hotel Severin, Indianapolis. 


October 15-17—IPAA annual member- 
ship meeting, Tulsa, Oklahoma. 


October 24—American Gas Association, 
27th annual meeting, Engineering So- 
cieties Building, New York City. 


October—American Association of Oil- 
well Drilling Contractors, Oklahoma City. 


November 26-27 (Tentative}—South Da- 
kota Oil Men's Association, fall conven- 
tion, Watertown. 


November—API annual meeting, Stev- 
ens Hotel, Chicago. 


% Transportation restrictions 
have been relaxed with the peace 
declaration and are due for com- 
plete discard in the near future. 
There will be nothing io prevent 
meetings of oil industry organiza- 
tion that were set on a tentative 
basis. The inspiration of industry 
conclaves will be felt again as 
groups meet with peacetime fre- 
quency. We will be glad to add 
any new meetings to the above Hist 
upon receipt of information. 


% With the present focus 
on gas reserves Alec M. 
Crowell, a competent author- 
ity on the subject, gives the 
kind of coverage you’ve 
been wanting to read in 
**Conservation of the Na- 
tion’s Natural Gas Reserves,” 


Page 164. 


% Old Qcean high pressure ab- 
sorption plant has several fea- 
tures of note, one of which is that 
it is the largest of its type. Frank 
H. Love describes the huge unit in 
his article on Page 53. 


% Sgt. Leonard Halpenny 
contributed articles to The 
Petroleum Engineer before 
he went to war. His story 
of German synthetic fuel 
plants, Page 188, he got on 
the spot as an army engineer. 
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| Come Home to 


If you could grant wishes like Cin- 
derella’s fairy godmother—so some- 
one recently said—here are requests 
you’d get from the armed forces. 
No. 1: “Please, I’d like to go fish- 
ing.” No. 2: “Please let me go hunt- 
ing.” No. 3: “Be real swell and fix 
it up for me to spend three months 





in the mountains.” 


That’s easy to believe. Few things 
| are so different as life in a fox-hole 
and life along a trout stream. It’s a 
| world of no enemies when you’re 
| out among the shreds of dawn, with 








STANDARD OF CALIFORNIA 


molten ice tugging your ankles — 
and a ten-inch rainbow at the end 
of your line. 


One reason good hunting and 
fishing—indeed, a whole good out- 
doors—awaits every returning west- 
ern warrior can be found in the 
many rod and gun clubs. For men 
who love air swept clean by treetops 
and laundered in glacier water, 
these clubs have been guardians of 
the future. 


They’ve fulfilled a volunteer stew- 
ardship with constant efforts to im- 
prove every stamping-ground of the 
sportsman. Their interest has helped 
break new trails everywhere into the 
outdoors—and to widen old ones. 
Progressive fish and game commis- 
sions have found them aiding every | 
advanced program. 





Whether man or woman, every | 
westerner has something of the | 
woodsman’s heritage. Whether it’s 
skiing or shooting or just loafing 
under the clear stars, every western- 
er loves some form of outdoor life. 
For everyone of them, the rod and 
gun clubs have guarded the land 
where mornings are born and the 
heart sings. 


E flag with 4 stars, 
awarded to our Richmond Refinery 
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The Course of Qit 





ESTIMATING GAS RESERVES 


In estimating future potential reserves of natural] 
gas, it is doubtful that the yield of gas from conden- 
sate fields of the future has been given the weight it 
merits. EK. DeGolyer, in discussing the nation’s re- 
serves of natural gas before the Interstate Oil Com- 
pact Commission recently at Oklahoma City, pointed 
out that: “It is common knowledge that deeper drill- 
ing has resulted in finding the natural hydrocarbons 
increasingly in the gaseous phase and it is only rea- 
sonable to expect that this trend will continue and 
that, with increasing depth, the proportion of gas 
discovered to that of oil will be increasingly greater. 
Further, as more wells are carried to greater depths, 
higher reservoir pressures will be encountered. If 
only oil is present within these pools, it is likely to 
be charged with gas to a greater degree per unit vol- 
ume than the oil contained in shallower reservoirs. 
If only gas is present, it also will be under higher 
pressure and the porous strata, per unit volume, at 
least, will contain more gas.” 

On the reasonable assumption, then, that many of 
the prolific fields to be discovered in the future will 
be 10,000 ft. or more in depth and will likely be of 
the condensate type, future potential natural gas re- 
serves may far exceed conservative estimates based 
on our limited experience to date with fields of this 
type. As a future potential reserve of natural gas, 
condensate fields should be given greater weight and 
emphasis. 


FACTORS FOSTERING CONSERVATION 


Because of its importance as a commodity in_in- 
terstate commerce, natural gas is, and will continue 
to be, under the close scrutiny of the Federal Power 
Commission. In this connection, several hearings on 
natural gas scheduled by the Commission in differ- 
ent parts of the country, will soon be under way. 
Potential reserves of natural gas in the United States 
will come in for some important discussion at these 
hearings. 


Besides its present uses, natural gas has a promis- 


ing future as an industrial raw material for the man-. 


ufacture of many products and this has focused at- 
tention on its conservation and utilization, especially 
among state officials charged with the regulation of 
oil and gas production in their respective states. Hav- 
ing become keenly conscious of its value, state of- 
ficials are beginning to show concern over waste of 
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by K. C. SCLATER <li 


this irreplaceable and increasingly valuable natural 
resource. 

Conservation of natural gas has always been im. 
peded by lack of markets. Gas in large volume is 
produced with crude oil, and unless a ready market 
is available the oil producer is compelled to returm 
the gas to the reservoir or blow it to the atmosphere, 
Were immediate markets always available for such 
gas its conservation would not be a problem. Oil pro- 
ducers would be encouraged to conserve every cubic 
foot of gas because of the extra revenue it would 
bring. 

Pipe lines have been instrumental in creating a 
market for natural gas and so have enhanced its 
value. Because of this, they have probably been the 
most important factor to date in fostering the con- 
servation and utilization of natural gas. 

The trend toward greater conservation and fuller 
utilization of natural gas, and the elimination of its 
flagrant waste, is unmistakable. This is as it should 
be. To be noted and not forgotten in this connection 
is the part that availability of markets for natural 
gas can play in its conservation. 


PROFITABLE WATER-FLOODING 


Progress in secondary recovery practices is re- 
corded by C. F. Terrell, in a paper just released. by 
the American Petroleum Institute. 

An experimental water-flooding project under way 
since 1937 has led to improved methods of spacing 
and completing injection wells. Water flooding the 
3000-ft. Berea sand in the Cabin Creek field, West 
Virginia, presented problems not confronted in fields 
of shallower depths. As old producers were first used 
as injection wells, the spacing of about 650 ft. be- 
tween input well and producing well was fixed. Salt 
water was used for injection and came from a sand 
at a depth of 1200 ft. To prevent precipitation of 
solids the water system used was made gas- and ait- 
tight and, except for filtration, no water treatment 
was necessary. Good results from water flooding 
were obtained. 

Recently fresh creek water has been put into use. 
Treating equipment has been installed for vacuum 
deaeration, alum coagulation, and chlorination of 
the water, which is now completely stable and non- 
corrosive. In addition, greater latitude in spacing 
and better control of the water flood has resulted. 

This is an example of what is being done to in- 
crease oil recovery and improve existing methods 
even in old fields. 


THE PETROLEUM ENGINEER, August, 1945 





oo 








FOLLOW THE LEADERS TO 


Natural 


saa . ’ DEPENDABLE OF ROLLER CHAINS 
market @ There’s nothing soft about the 

return chain job of drilling rock below two 
miles, spudding balled-up gumbo, 
backing up and kicking off with 
nearly 100 tons of drill pipe, pull- 
ing out and running in at high 
speeds. Yes, oil field chain catches 
hell, at best. 

It’s sound reason that so much 
Link-Belt Silverlink Finished Steel 
Roller Chain is used on internal 
cud combustion engine powered drill- 

ing rigs. Many operators have 

en the standardized on Silverlink on all 
€ con- rigs of this type because Silverlink 
“oe ~ | has kept them out of chain trouble 

' on their toughest jobs. Silverlink 

fuller . is the result of 70 years of continu- 
ous chain research and improve- 

ments for your safety, efficiency 

and economy. Demand Silverlink. 

It is available at most supply stores. 


LINK-BELT COMPANY 
Indianapolis 6, Dallas 1, Houston 2, 
Los Angeles 33, Kansas City 6, Mo., 
New York 7, Toronto 8. 
*In cooperation with the government con- 
servation program, Silverlink roller chain 
is now furnished in a durable ‘blackout’ 
finish. 9884 





ROLLER CHAINS 
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Scanning WASHINGTON’S OIL HORIZON 
et ee aR 


WASHINGTON—The war's abrupt end caught the Govern- 
ment—but not the industry—with no program for disposing of 
the Big Inch and Little Big Inch pipe lines, 100-octane plants, 
and other government-owned fuel facilities. 

Since last May an industry committee headed by W. Alton 
Jones, Cities Service president, has been studying the problem 
and preparing recommendations for the Senate Oil Committee, 
of which Senator O’Mahoney, Wyoming, is chairman. 

Government agencies directly responsible for surplus dis- 
posal, including the Surplus Property Board, have been mark- 
ing time to see what comes out at the O'Mahoney Committee 
hearings. 

Senator O’Mahoney wants the hearings to be a roundtable dis- 
cussion of all angles, with all viewpoints represented. For ex- 
ample, some independent refiners disagree with views on 100- 
octane plant disposal held by a majority of the industry sub- 
committee working on this. Senator O'Mahoney has promised 
them time for rebuttal. , 

Majority of the plant disposal committee, headed by Hines 
Baker (Humble Oil and Refining), believed the government 
should follow these policies in disposing of its 100-octane facili- 
ties: Plants should not be undervalued; they should be sold, not 
leased; terms should include 25 per cent cash down payment 
and a 5-year payout, with no government financial aid. 

There has been considerable difference of opinion on what 
should be done with Big Inch and Little Big Inch. But opinion 
among the pipe line disposal committee. of which B. I. Graves 
(Tide Water Associated) is chairman, is reported crystallizing 


on these four points: (1) These big pipe lines should not be 
scrapped; (2) they should not be used for transporting crude oj] 
or products; (3) their use for natural gas is feasible: and (4) 
if not used for natural gas, these two lines should be set aside 
for military use in event of another national emergency. 

As to the other four War Emergency pipe lines. the industry 
committee favors this disposition for each: Southwestern, sel] 
it to the highest bidder; Plantation’s Greensboro-Richmond ex. 
tension, sell it for re-use elsewhere; Trans-F lorida, sell it for sal. 
vage, and Ohio Emergency, either sell it or dismantle for . 
salvage. 

RFC has retained Ford, Bacon & Davis, New York engineer. 
ing firm, to make an appraisal of the Big Inch and Little Inch 
lines. 

Surplus Property Board plans to set up a petroleum advisory 
committee, “to be drawn from leading members of the indus. 
try.” Presumably, this group will be to advise SPB on the dis- 
posal of oil facilities and surplus products. 

Department of Justice is taking very seriously its role in sur. 
plus property disposal. The law requires that the D. J. pass on 
the sale of all government-owned facilities valued at more thana 
million dollars. To prepare itself for reports on the “monopely” 
angle, the D. J. plans to send out questionnaires to some 20 or 30 
larger oil companies asking details of their holdings in the refin- 
ing and transportation branches. (The Budget Bureau has ap- 
proved the form of this questionnaire.) Data obtained probably 
will be used also in the D. J. reports on wartime concentration 
of economic power, required under Section 205 of the War Man- 
power & Reconversion Act of 1944. “ 


@ CONTRACT TERMINATION. PAW was so busy oiling the 
war right up to the Jap surrender, it had no time to plan ade- 
quately for the inevitable 100-octane cutback. The day that the 
Japs radioed their peace offer, PAW and RFC officials really got 
down to business on contract termination, especially as regards 
the DPC-owned plants. For these refineries, some kind of in- 
terim rental] plan was needed so they could keep on operating 
until appraisals could be made and disposal negotiations con- 
cluded. PAW’s hopes were that the war-oil machine could be 
slowed gradually, especially for refiners who would be hit hard- 
est by cutbacks. 


@ CRUDE OIL. Peacetime finds the production branch with 
much more capacity than pre-war—but the overproduction may 
not be as much as the pessimists have feared. Elimination of gov- 
ernment-subsidized crude movements will bring cutbacks in 
some fields. Subsidized imports also accounted for a consider- 
able volume of East Coast refinery runs; for example, 75,000 
bbl. per day from Venezuela. There will be a clamor from Cap- 
itol Hill to shut in Elk Hills Naval Petroleum Reserve, which 
was opened up to 65,000 bbl. per day during the latter months 
of the war. Also, PAW will be in no hurry to junk its production 
contro] program in California. 

New civilian demand for gasoline and fuel oil, which may 
amount to 300,000 bbl. per day or more, will help fill the gap 
caused by military cutbacks. With a coal shortage impending, 
PAW figures heavy fuel oil can supply the equivalent of 12 to 14 
million tons of coal, about 150,000 bbl. per day. Difference be- 
tween rationing and unrestricted consumption of gasoline is ex- 
pected to be at least 150,000 bbl. per day, nationally. Besides 
this new demand, authorities here expect that American refiners 
will also be called on to supply a considerable part of the un- 
satisfied requirements of Europe and South America. 

End of the war raises a number of questions bearing on crude 
supply and prices. Shall congressional action be sought to make 
the stripper well subsidy a permanent policy? What are the 
prospects for import limitation? Tariff? These and other angles 
will be covered in testimony before the O’Mahoney Committee 
when it takes up its agenda topic, The Independent Company. 
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Independent producer representatives here are wondering if 
some ofthe larger oil companies, which have been bewailing— 
in their stockholders reports—the fact that OPA was holding 
crude prices down to levels below replacement costs, will take 
the lead in advancing crude as soon as government price control 
is lifted. (OPA wants to continue controlling oil prices until sat- 
isfied that the supply is sufficiently adequate to hold consumer 
prices down, prevent inflation. ) 


@ TIDELANDS. Storm clouds are gathering in the Senate on 
the tidelands issue. Opposition (Senator Wheeler, Montana, for 
one) is developing to the quitclaim resolution giving title to sub- 
merged lands to the states. This measure has already passed the 
House. Senator McCarran, Nevada, chairman on the Senate 
Judiciary Committee, plans to hold hearings when Congress re- 
convenes in the fall. 

Meanwhile, Florida Attorney General Watson has teamed up 
with Interior Secretary Ickes to ask that U. S. Attorney General 
Clark file an original suit in the U. S. Supreme Court against 
Florida to test the federal vs. state ownership claims to offshore 
submerged lands. 


@ GOVERNMENT ROYALTY OIL. Bids for the sale of gov- 
ernment royalty oil under Interior Department’s Order 2058. 
giving preference to independent refiner bidders, will be opened 
here August 24. Small refiners have advised Interior they would 
like crude from five Wyoming fields--Lance Creek, East Lance 
Creek, Little Buck Creek, Cole Creek and Salt Creek—and 
from three Colorado fields, Wilson Creek. Iles and Rangely. 
These are the fields on which bids will be submitted. 


@ POSTSCRIPTS. PAW’s worldwide supply program includes 
15,000 bbl. per day of crude oil from German wells to supply 
lucal needs . . . Eugene J. Houdry and other officers of the 
Houdry Process Corporation are en route to Moscow . . . Sen- 
ator O’Mahoney, Wyoming, will hold hearings in the West on 
his bill (S. 1236) to change the oil and gas leasing law. some- 
time in August or September. 


. 
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DO THE TRACK WORK 


No longer is it necessary for a pumper to spend his time pacing 
his lease. With the Kobe system of fluid power, it is possible 
for one man from a single, convenient location to control the 
pumping operations of a large number of wells. Although 
they may be miles away and 10,000 feet down, all operating 
information is continually available on the gauges at the 
central control plant. By simple valve regulation, all pump- 
ing operations are instantly responsive to any desired change 













of production volume. 






The use of the hydraulic principle makes the Kobe system 
highly efficient. Power is effectively applied at the point of 
action: at the bottom of the well. The flexible nature of 
fluid power makes it readily adaptable to varying types of 
production. . 









If you would like to know more about the Kobe system of 
hydraulic pumping, ask for the booklet, “Modern Oil Well 
Pumping with Fluid Power.”” Any Kobe field representative 
will be glad to give you a copy. Or write to the nearest address 
below. 














¥ 


KOBE, Dmee — General Offices & Plant: 3040 East Slauson Ave.. 
Huntington Park, Calif. Mid-Continent Division Offices and Shops: 230 S. E. 
29th St., Oklahoma City, Okla. California Division offices: 217 Wilson 
Bidg., Huntington Park, California. Export Agent: Petroleum Machinery 
Corpyrution, 30 Rockefeller Plaza, New York, N. Y 


PUMP THE MODERN WAY—USE KOBE 
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NATIONAL PETROLEUM SITUATION 


MORE MOTOR FUEL. Stocks of motor fuel are 9 per cent 
above a year ago. End of war in Europe has materially chang- 
ed demand picture and points to early easement in civilian 
gasoline supply. July demand apparently dropped about 
100,000 bbl. daily, reflecting shift in war requirements from 
land to sea fighting, placing greater emphasis upon fuel oils. 


PEAK PRODUCTS DEMAND. Demand for all refined prod- 
ucts in first 7 months of this year is estimated at 5,379,000 
bbl. daily, compared with 4,815,000 bbl. in corresponding 
period of 1944. Substantial part of this peak demand has 
been supplied by imports. Despite record refining opera- 
tions, which approximated 5,000,000 bbl. daily in July, 
stocks of all products have shown substantial depletion. Still 
runs in first 7 months were about 3 per cent below opera- 
tions needed to provide for depleted stocks. 


SLUMP IN DEMAND LIKELY. End of war with Japan can- 
not fail to bring a sharp slump in domestic crude demand. 
Analysis predicated on end of hostilities points to drop in 
crude demand‘of approximately |,000,000 bbl. a day. First 
post-war year, 1946, will bring severe cut-backs in produc- 
tion of many fields and substantial reduction in refining op- 
erations. I+ is likely that adjustments to peace-time opera- 
tions will not be offset by increased domestic demand for 
many months, which cannot fail to work temporary hardships 
upon producers and refiners. New cars and tires for old cars 
hold the keys to the oil industry's post-war demand. 


DRILLING SITUATION IMPROVED. The industry drilled 183 
more wells in July than in June. Actual drilling results for the 
first 7 months of the year are now within easy reach of the 
quota. To date well completions aggregate 15,313, agains 
a cumulative quota of 15,688. Removal of the uncertainty 
of the right of operators to deduct intangible developmen 
costs for income tax purposes, through passage by the House 
and Senate of Concurrent Resolution 50, is expected to spur 
exploratory efforts. 


TEXAS WILDCATTERS LEAD. Wildcat drilling operations 
for first 7 months of year show increase of 241 over same 
period of last year. Texas has thus far contributed 169 more 
wildcats, which is 70 per cent of the increase in all Wildcats 
drilled in the nation. 


PROBABLE STOCK BUILD-UP. War's end may result in a 
rapid accumulation of stocks of both crude and refined prod. 
ucts. Sharp curtailment in demand for war products could 
quickly adjust working stock levels to normal needs. Primar- 
ily, reduced war demands will have the effect of automatical- 
ly lengthening the days supply represented by present inven- 
tories. Today's crude stocks de example, constitute 43 days 
supply. If the industry's crude demand falls off !,000,000 
bbl. a day, these stocks would be sufficient to last 53 days 
If production and refining schedules are gradually tapered 
off, the industry would quickly replenish any deficiencies in 
working stocks of crude and products. 





Comparative Statistics, July, 1945 


4Ul figures are computed on a Bureau of Mines basis* 
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Economic Position of U. S. Petroleum Industry 
Seven months ending July, 1945 




























































*Unless otherwise stated all figures represent thousands of barrels. 
tDomestic and foreign. Revised. 


SNo change since prices frozen. Prices do not include subsidies. 
(p) Preliminary. ***Does not include input wells. 
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Highlights IN OILDOM 





California drilling rules relaxed 


Drilling rules for California were relaxed somewhat by Pe- 
troleum Administration for War in a recent order. The action 
was taken by amending Order No. 4 to Petroleum Administra- 
tion Order 11. The most important change is a revision of Ex- 
hibit A of the order, which lists proved California oil fields and 
specifies well-spacing regulations for each. 

New pools have been added to the listing in Exhibit A and 
some that were previously classified as single pools have been 
divided into more than one pool. 

In addition, the order has been amended to provide minor re- 
laxation of boundary-line limitations for new wells on 5-acre 
spacing, and to remove restrictions on installations of pumping 
equipment in existing wells. 


Drillers protest tax on rigs 


Drilling contractors have protested the schedule of rates es- 
tablished for assessment of drilling rigs in Mississippi by the 
State Tax Commission and assessors of oil-producing counties. 
The schedule is as follows: 

Diesel and diesel-electric rigs capable of drilling to depths 
greater than 7500 ft.. $45,000; steam rigs drilling more than 
7500 ft.. $40.000; diesel and diesel-electric rigs. 5000 to 7500 
ft.. $30,000, and steam rigs, 5000 to 7500 ft.. $25,000. 

Bernard L. Tighe, Jr., attorney for drilling contractors. has 
protested that assessments are higher than those that have been 
in force, and says that the minimum rates are higher than 
maximum rates of any other oil state. 

Assessors explained that under law they have no choice but 
to evaluate all property equally but that other states have legis- 
lation that is designed to take care of oil drillers. 

Tighe cited figures obtained from tax commissions of other 
states showing that in none is the heaviest type rig assessed for 
more than $20,000. Among the maximum assessments per rig 
cited were: Arkansas, $10,000; Colorado, $13,500: Illinois, 
$7,500; Louisiana, $15,000; Kansas, $18,000; Wyoming, not 
over $20,000 on new rigs; Oklahoma, $16.000, and Texas, 
$15,000. 


New method of recovering oil from shale 


A new method for extracting petroleum from oil shale has 
been developed by the Socony-Vacuum Oil Company, Inc., and 
placed at the disposal of the U. S. Bureau of Mines. Although 
the extraction costs are too high for present commercial opera- 
tions in competition with crude oil, the method makes available 
to the nation when necessary an estimated 90 billion bbl. of 
petroleum, or more than four times the nation’s present esti- 
mated proved reserves, it is announced. 

Representing intensive experiments conducted at the com- 
pany’s Paulsboro, New Jersey, laboratories during the last 2 
years, the information given by Socony-Vacuum to the Bureau 
includes engineering and technical data, complete descriptions 
of processes, blueprints, and facilities for developing the 400 
billion tons of oil shale, principally located in Colorado, Utah, 
and Wyoming. The shale, now mined at the surface only, varies 
in oil richness. 

Some authorities have long feared that the depletion of our 
crude oil will someday endanger our national self-sufficiency. 
These deposits and the new method for extracting oil from them 
will serve as security to offset this danger, it is pointed out. 

It is estimated that mining and crushing the shale probably 
will cost $2.20 per ton—too expensive for present commercial 
use, but nevertheless a safeguard in case of shortage of natural 
crude should send the crude price up to $3.75 or $4.00 a bbl. 
In their experimental studies, Socony-Vacuum scientists recov- 
ered between 17 and 40 gal. of oil from each ton of shale, de- 
pending on operating conditions, the highest yield representing 

15 per cent by weight of raw shale. 
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Overcoming many of the difficulties that have discouraged the 
recovering of oil from shale, Socony-Vacuum’s method employs 
a retort, or long vertical container, 67 ft. high, which departs 
from conventional processes in that shale is preheated at 500°F. 
by the countercurrent flow of hot gases that sweep the oil vapors 
from the retort. Consequently, agglomeration and sticking of 
the solid material in the retort are avoided. In comparison with 
conventional retorting methods where the shale is heated jp 
individual batches by external firing of metal or refractory 
vessels, the Socony-Vacuum method is a continuous flow and 
is said to be more efficient, offering excellent possibilities for 
reduced retort investment and maintenance. 

The principle of the Socony-Vacuum retorting operation con. 
sists of passing the crushed raw shale down through a tower 
countercurrent to a stream of heating gases raising the tempera. 
ture of the shale to about 1000°F. After the shale is fed to the 
top of the retort through a suitable feed leg, it flows by gravity. 
The heating gases are introduced at the bottom of the retorting 
zone. The oil vapors and escaping gases are taken off at the 
top of the retort and the oil is recovered in a series of con- 
densers. The spent shale is withdrawn from the bottom. 

Low pressure steam is introduced just above the spent shale 
drawoff to cool it and recover heat for retorting. 

Crude shale oil recovered from the retorting process is very 
waxy, highly unsaturated, and high in sulphur and nitrogen. 

Approximately 60 per cent of the oil was recovered in a hot 
(300°F.) condenser and the remaining 40 per cent was recov- 
ered as an emulsion with condensed steam in a water-cooled 
condenser at 65°F., the emulsion being easily broken in a cen- 
trifuge to obtain water-free oil. 


FPC disclaims it seeks gas control 


The petroleum industry has been informed by the Federal 
Power ‘Commission that the FPC does not seek to extend its 
controls to cover natural gas production or to include crude 
oil production and petroleum pipe lines. Neither does the FPC, 
it said, desire to invade what are properly regarded as the fune- 
tions of conservation authorities of the several states. 

In a formal letter to William R. Boyd, Jr., chairman, Petro- 
leum Industry War Council, the FPC Chairman Basil Manly 
charted the scope of the course to be pursued by FPC in sched- 
uled hearings on the natural gas industry: 

“While the outline of the natural gas investigation necessarily 
covers a number of topics that are obviously matters of state or 
local concern, such information is being sought in order to pro- 
vide a complete and correct picture of the entire industry and 
not as a basis for asserting or seeking any measure of regulatory 
authority over such matters on the part of the FPC. 

“It seems desirable therefore to declare in unequivocal lan- 
guage that the Commission has no desire or intent to extend its 
jurisdiction as regards either oil production or petroleum pipe 
lines. In addition to other good reasons, we have enough head- 
aches already in dealing with the difficult but highly important 
problems related to interstate transportation and sale of natural 
gas. 

“We are seeking facts regarding matters of vital importance 
to the entire nation and are glad that the petroleum industry. 
as represented in the PIWC, is arranging through appropriate 
committees to present such evidence and views as it considers of 
importance to the investigation.” 


Atomic power remote competitor 


About 50 per cent of the petroleum industry’s annual output 
is safe from competition from atomic power, according to Dr. 
Gustav Egloff, chief chemist of Universal Oil Products Com- 
pany, Chicago. He stated that almost half the industry’s pro 
duction is ‘utilized for purposes other than power. , 

He said further: “Atomic power, as an economically compet!- 
tive substitute for gasoline for ships, planes, cars, and other 
vehicles, still appears on the long road ahead.” 
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PENBERTHY 


“ALL IRON”’ 


WATER GAGE SET 





PENBERTHY 


“REFLEX’’ 


WATER GAGE SET 





PENBERTHY 


“NAVY TYPE”’ 


WATER GAGE SET 














Extra heavy construction throughout. 
Body made from special high strength 
alloy iron, shanks alloy steel and trim 
stainless steel. Automatic and positive 
shut-off if glass breaks, valves self- 
cleaning, dripless drain cock permits 
gradual blowing off of gage. Conforms 
with A.P.I.-A.S.M.E. requirements. 


The Heavy Duty “All Iron”’ is one of 
the complete line of Penberthy gages 
that meets every liquid level gage 
requirement. 


PENBERTHY INJECTOR CO. 


Canadian Plan 
DETRENT 2; MICH. , Comberee 





PENBERTHY 


EJECTORS 















For oil field, loco- 
motive type and 
marine boilers. 
Water shows 
black — steam 
shows white; the 
water level is 
unmistakable. 
U-Bolt construc- 
tion is strongest 
and simplest to 
service. Glass re- 
placed by simply 
removing nuts on 
face of gage... 


work between gage and boiler. Conforms 
with A.S.M.E., Federal and State re- 
quirements when used for pressures 
specified by their respective codes. 


This is one of the complete line of 
Penberthy gages that meet every liquid 
level gage requirement. 


unnecessary to 











PENBERTHY INJECTOR CO. 


DETROIT, MICH. 


Canadian Plant 


PENBERTHY 


pVohgey Vale 
INJECTORS 


WINDSOR, ONTARIO 





Extra heavy construction. made of 
“Navy Bronze Composition M.’’ Im- 
portant features include: regrinding 
valves, automatic and positive shut-off 
if glass breaks, valves self cleaning, 
glass offset from stems to allow clean- 
ing from either end without loosening 
packing. Conform with A.P.I.- 
A.S.M.E. requirements. 


The “Navy Type” is one of the com- 
plete line of Penberthy gages that meet 
every liquid level gage requirement. 


PENBERTHY INJECTOR CO. 


Canadian Plan 
DETROIT 2, MICH. a Comme Cie 





PENBERTHY 


SUMP PUMPS 

















DETROIT, MICH. 








Use the power of steam, air or 
water under pressure to lift 
liquids. Being simple jet pumps 
they have no moving parts and 
require no lubrication. A variety 
of models to meet different condi- 
tions. Also used as water heaters. 


RED 


PENBERTHY INJECTOR CO. 


Conodian Plant 
WINDSOR, ONTARIO 
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DETROIT, MICH. 





The accepted method for assuring an 
uninterrupted supply of feed water to 
oil field boilers. Penberthy Automatic 
Injectors will supply feed water to 
boilers at minimum cost, are quickly 
and easily installed, reliable under 
most severe operating conditions, re- 
quire little attention and no careful 
handling. Highest quality design and 
rugged construction. 


PENBERTHY INJECTOR CO. 


Canadian Plant 


WINDSOR, ONTARIO 















Usea wherever seepage 
water accumulates, the 
Penberthy Automatic 
Electric Sump Pump and 
the Penberthy Automatic 
Drainer (water or steam 
operated) have demonstrated their 
superiority in this service. Simple and 
rugged design—copper and bronze con- 
struction throughout. 


PENBERTHY INJECTOR CO. 


Conadian Plant 


DETROIT, MICH. WINDSOR, ONTARIO 
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@ LOUISIANA. Noble and Baker have 
opened a new deep oil pool in the South 
St. Gabriel sector of Iberville Parish, 
Southern Louisiana, with No. 1 W. E. 
Caldwell. Drilled to 9305 ft., the casing 
was perforated with 114 shots from 
9190-211 ft., and on preliminary test 
flowed an estimated 150 bbl. of 37.9- 
gravity oil. The new discovery is ap- 
proximately one mile south of the St. 
Gabriel gas-condensate pool. 


Humble Oil and Refining Com- 
pany has opened an oil pool in the 
Bayou Cardin sector of St. Mary 
Parish, southern Louisiana. The well 
is No. 1-B Miami Corporation, 
which, on a one-hour test, flowed at 
the rate of, 264 bbl. of 34.8-gravity 
oil daily through tubing choke. The 
well is flowing through casing per- 
forations opposite 22 ft. of oil sand 
from 11,600-611 ft. 


@ OKLAHOMA. A prospective pool 
opener is The Texas Company No. 1 
Arundel, SE NE SW, 2-15-lw, near 
Evansville, southeastern Logan County. 
Situated equally between the Meridian 
pool in southern 16-lw,, Logan County, 
and the Northeast Arcadia pool, Okla- 
homa County, the new discovery has the 
dry Wilcox sand from 5805-5923 ft. Op- 
erators perforated opposite the Chicken 
Farm of the Bartlesville sand at 5231- 
5243 ft. and recovered 3200 ft. of oil and 
oil-cut mud in 180 minutes. Testing is 
continuing. 

Cities Service Oil Company and asso- 
ciates have opened a new oil pool in Mc- 
Clain County south of Oklahoma City 
with their No. 1 Lawson, long a mystery 
well. The well, completed in 22-5n-4w 
at 10,990 ft., produced through a small 
choke at the rate of more than 50 bbl. 
of 44.7-gravity oil per hour. Gas flow 
of the well was estimated at 7,000,000 to 
8,000,000 cu. ft. The new pool is on the 
southwestern tip of the Anadarko-Pan- 
handle Basin, one of the major geolog- 
ical oil structures in this country. _ 

Superior Oil Corporation of California 
has a prospective pool opener with No. 
1 Manning, NE NE NW, 27-22n-10, near 
Ringwood. Drilled to 8239 ft., in the 
Wilcox sand, the hole was apparently 
dry and was plugged and cemented at 
6721-45 ft., in what field men say is the 
Mississippi lime. The well was produc- 
ing 5 to 10 bbl. of high-grade fluid per 
hour with 1,000,000 ft. of gas. 

Gulf Oil Corporation appears to have 
opened a Wilcox producer in Garfield 
County with No. 1 Decker, SE SW NW, 
12-20-4w. The well had the Wilcox at 
6078 ft. and was drilled to the second 
Wilcox at 6119 ft., total depth. It cleaned 
out to 6100 ft. and swabbed 122 bbl. of 
oil, free of water and contamination. 
Testing showed some gas. 

The No. 1 Rose, wildcat of the L. B. 
Jackson and Deep Rock Oil Corpora- 


20 





MAJOR Gil Field ACTIVITIES 


tion, near Dale, is a possible pool opener 
in the Wilcox sand. In NW SE NE, 26- 
11n-2e, the well had the Wilcox at 5804 
ft. and on core test from 5807-12 ft., 
showed good production prospects. Tests 
in the Simpson sand showed good stains 
and operators were continuing to test. 


@ NEW MEXICO. Federal-Penrose No. 
1, the Ellenburger discovery for the Pen- 
rose field is drilling to 8286 ft. in the 
granite-wash. Neville Penrose, Inc., op- 
erators, say that the overlaying 252-ft. 
section of Ellenburger will make a pro- 
lific producer. 


@ KANSAS. Continental Oil Company 
No. 1 Brown, NE NE NE, 33-3-27w, a 
wildcat about 14 miles north of the Adell 
pool, Sheridan County, has set pipe for 
testing at 3767 ft. Total depth is 3982 ft. 
Fair stain and porosity was logged in 
the Lansing at 3522-29, 3561-65, and 
3617-28 ft. and operators believe the 
well will be completed as a commercial 
producer. 

J. M. Huber Corporation No. 1 Roard, 
NE SW NE, 9-31-14w, a wildcat, is test- 
ing after a 1700-ft. fillup of oil from 


perforations in the Maquoketa at 4363- 


65 ft. The well is 4 miles from commer- 
cial production. 

No. 1 Cromb, a wildcat of Darby and 
Bothwell, Inc., shows for a possible pool 
opener in Ellis County. Situated in NE 
NW NW, 22-11-20w, the well had the 
Lansing lime at 3374 ft., the Kansas City 
lime at 3590 ft., and the Simpson sand 
at 3669 ft. The Arbuckle lime was found 
at 3680 ft. and oil showings were recov- 
ered from 3682-85 ft. 


@ INDIANA. New triple-pay well 
in Posey County is Texas Com- 
pany’s No. 1 J. L. Larkin, SE NE 
SW, 16-6s-14w, 414 miles north- 
west of Mt. Vernon. The Hardins- 
burg sand is from 2322-28 ft. and 
on a 2-hr. drillstem test, 40 ft. 
of gas, 640 ft. of clean oil, 60 ft. 
of drilling mud and 120 ft. of 
salty mud and water were recover- 
ed. The second commercial pay is 
the Lower O’Hara limestone, 2810- 
19 ft. In 20 minutes, 2760 ft. of 
clean oil and 60 ft. of oil-cut mud 
were recovered. From 2889-96 ft. 
is the McClosky limestone that also 
showed for commercial oil produc- 
tion. Operators plan to drill to the 
top of the St. Louis limestone and 
set pipe on the McClosky lime with 
alloy pipe opposite the O’Hara and 
Hardinsburg formations. 


@ ILLINOIS. The best pool opener in 
the Illinois Basin in the past few weeks 
is the No. 1 Halleck Jones, NE NE NE 
22-7s-9e. R. J. Freyer, Frank W. King, 
Jr., Paul Holleman and R. S. Hays, op- 
erators, drilled to 2904-12 ft. where the 
well showed for a pool opener in the 
Aux Vases sand. The first 24 hr. after the 
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Cypress sand, 2682-95 ft. that showed 


gravity oil on drillstem test. It also had 


_ opened a new Permian lime oil pool in 








cement plug was drilled on this di : 
ery well, the gage showed 402 bbl. of 
New locations have been staked in th 
area. 


Southwest of the Johnsonville pool j 
Wayne County, Carter Oil Company 
opened a good producer with its No, 
T. Weaver, SE NW NW, 19-1s-6e. 
McClosky limestone in this well is com 
mercial as well as the lower O’Hara. 
latter is found from 3122-32 ft., and the 
McClosky from 3172-84 and from 319§ 
3200 ft. Total depth is 3200 ft. The im 
itial production given this well is 66 
bbl. of oil in 24 hr. . 

Sam A. Gilpin and C. E. Brehm h 
a commercial-looking well in No. 1 §, 
V. Bayley, NW SW NE, 3-7s-9e, a mile 
and a half southwest of Herald in White 
County. The casing has been set on the 





































































































free oil and oil-cut mud on drillstem test. 


1 D. B. McCuen, Mahoning County 
is showing for a commercial pro- 
ducer in the Oriskany at 3608-26 ft. 
Situated near the town of Goshen, 
the wildcat is producing 3,980,000 
cu. ft. of gas per day. Total depth is 
3636 ft. 


@ TEXAS. Colorado County has a new 
gas-condensate pool half a mile north of 
Altair with No. 2-A Tait of Superoir Oil 
Company. The well flowed 440 bbl. of 
57-gravity condensate with an ungaged 
amount of gas from perforations at 8256- 
68 ft. 

Ambassador Oil Company and Roeser- 
Pendleton Oil Company No. 1 McAnal-’ 
ley opens a new pool for Jack County. 
It is 7 miles southeast of Jacksboro. On 
a 30-minute drillstem test, the well show- 
ed 240 ft. of pipe line oil and 520 ft. of — 
heavy oil-cut mud. Nearest production ~ 
is Continental No. 1 Risch, more than ~ 
214 miles to the east. 

In Austin County at Sinclair Oil and 
Refining Company No. 3 Schweke, op- — 
erators were running casing at 10,013 
ft. for what appeared to be production 
at 9155-68 ft. The wildcat, 2 miles south- 
east of New Ulm, recovered 500 ft. of 36- 


@ OHIO. Ohio Oil Company’s No. / 








a show of gas-condensate around 9700 ft. 


Brooks County’s latest prospective 
wildcat field discovery is the Sun Oil 
Company No. 5 Sullivan. Total depth of 
the well is 9927 ft., and operators ran 
drillstem tests in 54-hole perforations at 
7676-85 ft. after setting oil string at 
9477 ft. No results of the tests have been 
released. 


Stanolind Oil and Gas Company has 


southwestern Cochrane County, 14 miles 
west of the Slaughter pool and north of 
the Yoakum County line. The discovery 
has been completed to flow 385 bbl. of 
oil in 24 hr. from a total. depth of 5080 ft. 
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JELFLAKE WHEN AND WHERE YOU WANT IT 


When you want to quit fighting lost circula- 
tion and get back to normal drillingin a hurry, 
use Jelflake. Here’s the tested and proved 
modern material developed to better prevent 
or stop the escape of drilling mud and 
cement slurry into “thief’’ formations. 


It’s handy to use. Jelflake pumps easily 
through bit water courses, float shoes and 
other equipment, mixes thoroughly and 
stays in suspension. It is resistant to mud, 


Jelflake 


Dowell products and services include: Paraffin Solvents, 
Plastic Service, The Electric Pilot, Acidizing, Mud 
Acid Treating, and Chemical Scale Removal Service 


your best insurance against loss of circulation 


cement, oil and brine, and holds its strength 
without deteriorating. 

Don’t wait to get Jelflake, because you never 
know when —. Be prepared! Insure against 
expensive loss by ordering your Jelflake 
from your supply store or the nearest Dowell 
station... NOW. 

DOWELL INCORPORATED 
Subsidiary of The Dow Chemical Company 
Executive Office, Midland, Michigan 
GENERAL OFFICE, TULSA 3, OKLAHOMA 






DOWELL 


FOR OIL INDUSTRY CHEMICAL SERVICE 



















MAJOR Rofinng ACTIVITIES 





@ PURE OIL PROJECT. Pure Oil 
Company is planning to build a petro- 
leum coke plant at Toledo, Ohio, to cost 
in excess of $1,000,000, as soon as ma- 
terials can be obtained. The plant is ex- 
pected to be used as a standby unit, for 
use when economic conditions in the in- 
dustry make it more advantageous to 
conduct coking operations than to pro- 
duce fuel oil. Designing and engineer- 
ing work on the plant is complete and 
it is awaiting approval] from Washing- 
ton. 


@ TRIPOLI PLANTS. Socony- 
Vacuum Oil Company, Inc., and 
the Standard Oil Company of New 
Jersey have announced that the 
Lebanese government has given 
them. permission to build two re- 
fineries at Tripoli, about 40 miles 
northeast of Beyrouth. The agree- 
ment provides that Lebanese labor 
must be employed except in highly 
technical capacities. Tripoli is the 
terminus of the northern leg of 
the existing double pipe line from 
Iraq oil fields to the Mediterran- 
ean. 


@ ADDITIONAL VENEZUELA FA- 
CILITIES. Preliminary work has been 
started in Venezuela for a British-Dutch 
oil refinery that will cost about $30,000,- 
000 and will have a capacity for proces- 
sing 50,000 bbl. of crude oil daily. The 
site is near the village of El] Cardon. The 
present program includes construction 
of 12 cement-block houses, a water and 
sewerage system, a stone dock for light- 
ers and small boats, an airstrip for com- 
pany planes, housing for supervisors, and 
some offices and warehouses. Actual work 
on the refinery will not begin until ma- 
terials can be imported. 


@ PLANT FOR VENEZUELA. Turi- 
amo has been selected for a refinery to 
be built by Creole Petroleum Corpora- 
tion, subsidiary of Standard Oi Company 
of New Jersey. Situated about 20 miles 
from Puerto Cabello and some 50 miles 
from Caracas, Turiamo was chosen as 
the site after a two-year detailed study 
of water supply, harbor depth, living 
conditions, land contours, climate, food 
supply, disease incidence, and crude oil 
supply by Creole specialists. 
Construction of the $50,000,000 plant 
will get under way before the end of the 
year and is scheduled for completion by 
the close of 1947. Construction will com- 
ply with provisions of the Venezuelan 
Oil Law of 1943 requiring foreign oil 
companies to refine a certain percentage 
of Venezuelan crude within the country. 
When completed, the plant will produce 
aviation and motor gasolines, kerosine, 
industrial lubricants, automotive and ma- 
rine diesel fuels, greases, and asphalts. 
Equipment is to be the most-up-to- 
date, including a new fluid catalytic 
cracker for producing 100-octane avia- 
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tion gasoline. Crude from both eastern 
and western Venezuelan oil fields will be 
refined at Turiamo, which is situated 
midway between the Maracaibo basin 
and the Puerto de La Cruz pipe line ter- 
minal from the eastern fields. Storage 
tanks with a capacity for 4,000,000 bbl. 
and residence buildings for 8000 persons 
will be built by the company. 

@ CYCLING PLANT. Continental Oil 
Company has a cycling plant under con- 
struction in the Rincon field of Starr 
County, Texas, that will process 15,000,- 
000 cu. ft. of gas daily. The plant, 40 
miles northwest of McAllen, will begin 
operation next month. 


@ ISOPRENE PLANT. Shell Chemical 
Division of Shell Union Oil Corporation 
has announced that it is proceeding with 
plans for the construction and operation 
of a $2,000,000 isoprene recovery and 
purification project to be situated adja- 
cent to the butadiene plant now being 
operated in the Los Angeles area by the 
company for RFC, Office of Rubber Re- 
serve. Jan Oostermeyer, executive vice 
president of the company, in making the 
announcement, said that the proposed 
plant will be the largest single isoprene 
installation in this country, and, with its 
completion, the production capacity of 
isoprene under the government’s syn- 
thetic rubber program is expected to 


double. 


@ ADDITIONAL FACILITIES. 
Standard Oil Company of Indiana 
has built supplementary installa- 
tions to its Casper plant to refine 
Elk Basin and other similar crude 
oil. With the additional facilities 
Standard will assist in meeting the 
greatly enlarged demand for bunker 
fuel on the West Coast. Production 
of bunker fuel for the Navy began 
August 1 and deliveries will be 
made as soon as necessary storage 
can be built up. About 1800 bbl. of 
bunker fuel per day are being pro- 
duced. 
@ TEN MILLION BARRELS. Conti- 
nental Oil Company has announced that 
it has refined 10,000,000 bbl. of petro- 
leum products and 2,000,000 bbl. of 100- 
octane gasoline since Pearl Harbor. Dr. 
Walter Miller, vice president of Conti- 
nental in charge of manufacturing said 
that the total 10,000,000 bbl. includes 
more than 300,000 bbl. of toluene for 
TNT and as a blend for 100-octane gaso- 
line and about 750,000 bbl. of lubricat- 
ing oils. The company received congratu- 
latory telegrams from General of the 
Army H. H. Arnold and Ralph K. Davies, 
deputy petroleum administrator, on its 
record. 


@ SAFETY AWARDS. In recogni- 


tion of the safety records set in produc- 
ing 100-octane aviation gasoline, toluene 
for TNT, and other petroleum products 
for the armed forces, employes of the 


Whiting, Indiana, refinery of Standard 
Oi] Company of Indiana have received 
16 safety awards from API. Each award 
recognized success in preventing accj. 
dents in a different department for 1, 
000,000 or more man-hours of work with. 
out loss of time or disabling injury. The 
awards for the most man-hours worked 
without disabling injury was presented 
to employes of the pressure stills de. 
partment with a record of 5,476,776 
hours covering 114% years. 


@ FRENCH PLANTS PRO. 
DUCE. Although refinery and stor- 
age installations for petroleum 
near Bordeaux, France, suffered 
severe damage, present facilities 
at Ambes, Hassens, and Pauillac 
are in condition to receive a total 
of 100,000 tons of petroleum, the 
foreign press has reported. Bor- 
deaux may be able to handle 5,- 
500,000 tons of petroleum annual- 
ly when the entrances have been 
cleared, the report said. 


@ EAST TEXAS REFINERY. Work 
has begun on an asphalt refinery at Big 
Sandy, southwestern Upshur County, 
just east of the Hawkins Woodbine sand 
pool in southeast Wood County. The 
plant, being built by Rogers Lacy, will 
have a capacity of 3500 bbl. of crude oil 
daily to be supplied with crude from the 
low-gravity Hawkins pool by independ- 
ent operators. The $500,000 plant will 
produce 1200-1500 bbl. daily. 


@ GASOLINE PLANT. Lone Star Pro- 
duction Company has been granted per- 
mission by WPB to build a $936,000 nat- 
ural gasoline cycling plant in the Chapel 
Hill pool of Smith County, East Texas. 
The pool produces from the Rodessa sec- 
tion of the Glen Rose and from the Pettit 
lime and Travis Peak sand of the Basal 
Trinity. The plant will have a daily ca- 
pacity of 55,000,000 cu. ft. with a rein- 
jection capacity of 35,000,000 cu. ft. 
Shell Oil Company had originally ob- 
tained permission for this plant but was 
unable to obtain equipment and trans- 
ferred the permit to Lone Star. 


@ WORK HALTED. Work has been 
stopped on a toluene plant under con- 
struction at Borger, Texas, RFC has an- 
nounced. The action was taken at the re- 
quest of the war department. The cost of 
the plant was estimated at between $4, 
000,000 and $6,000,000 and about 10 per 
cent of the work had been done. The 
plant was to have been owned by RFC 
and operated under lease by Phillips 
Petroleum Company. 


@ PLANT REBUILT. Germany’s larg: 
est oil refinery near Hannover has re 
sumed production after being rebuilt, 
according to the Berlin radio. The bomb- 
éd-out Schleura plant is now supplying 
25 power stations and other former 

industries, according to the report. 
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All the UOP “Cats” are Purring 


— producing base stock for aviation gasoline. 
Twelve UOP designed fluid catalytic crack- 
ing units are in successful operation. All 


have exceeded performance guarantees. 


UOP Designed Fluid Catalytic Cracking Installations: 


J. S. Abercrombie Co. Frontier Refining Co. 

and Harrison Oil Co. Pennzoil Company 
Associated Refineries Republic Oil Refining Co. 
Atlantic Refining Co. (2) Root Petroleum Co. 
Cooperative Refinery Assoc. Tidewater Associated Oil Co. 
Eastern States Petroleum Co. Wilshire Oil Co. 


Universal Oil Products Co. Petroleum Process Pioneers 


Chicago 4, Ill., U.S. A. 





The Refiners Institute of Petroleum Technology 


Copyright 1945, Universal Oil Products Co. 
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MAJOR Pipe Line ACTIVITIES 


@ RENEW EFFORTS. Renewal of the 
fight to sell Texas natural gas to indus- 
trial consumers in Monterrey, Mexico, is 
being made since the opening of a new 
82,000,000 cu. ft. well southeast of Me- 
Allen. The Reynosa Pipe Line Company 
application to build a pipe line to carry 
60,000,000 cu. ft. of gas daily to Monter- 
rey for 10 years is set for rehearing be- 
fore FPC October 3. Recently the corpo- 
ration refused to grant permission for 
the company to build. 


@ EMINENT DOMAIN RIGHTS. 
President Truman has granted The 
Texas-Empire Pipe Line Company 
the right of eminent domain for 
acquisition of land in the Logan, 
DeWitt, and McLean counties, Illi- 
nois, for a pipe line. The company 
is building the artery, described as 
necessary to national defense, 
from Cushing, Oklahoma, to Hey- 
worth, Illinois. By proclamation 
the president declared that the 
company could acquire right-of- 
way needed on its projected route 
through the three Illinois counties 
for a length of approximately 17 
miles and a width not to exceed 50 
ft. The acquisition right runs until 


June 30, 1946. 


@ GAS LINE. United Gas Pipe Line 
Company has been granted permission 
by FPC to construct a 24-in., 143-miles 
pipe line to run from Carthage field, 
East Texas, to Monroe, Louisiana. The 
artery will connect with the Tennessee 
Gas and Transmission Company’s exist- 
ing 24-in. line at Monroe and then with 
United’s existing facilities in the Mon- 
roe field. With a daily capacity of 310,- 
000,000 cu. ft. of gas, the line will trans- 
port for the Tennessee company a maxi- 
mum of 114,000,000 cu. ft. daily from the 
Carthage field to Monroe’s compressor 
station. The Texas Railroad Commission 
has asked FPC to reconsider the approval 
contending that public convenience and 
necessity does not justify the new pipe 
line and that Texas must conserve its 
natural resources for its own future de- 
velopment. 


@ FAVORS PIPE LINE. District 3 Pe- 
troleum Industry Committee has recom- 
mended construction of a 14-in. oil pipe 
line from Monahans, Permian Basin, 
West Texas, to the Los Angeles, Cali- 
fornia, refining area. The proposed line, 
which for some time has been the sub- 
ject of discussion among oil men, would 
be 986 miles long and have a daily ca- 
pacity of 50,000 bbl. of oil. The commit- 
tee estimated that about one year would 
elapse before the proposed artery could 
be placed in operation. Competent en- 
gineers calculate that the line can be 
laid in from 4 to 6 months, L. M. Glasco, 
secretary-treasurer of the Pacific War 
Emergency Pipelines, Inc., said. The 
first estimate allows time for processing 
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the application, granting priorities, man- 
ufacturing, and shipping the pipe and 
other materials, making necessary sur- 
veys, purchasing the rights-of-way, and 
assembling construction crews and 
equipment, installing pipe and stations. 

“If someone with the authority to do 
so will cut the red tape, we can get busy 
at once, build the line and ease the strain 
on the overtaxed railway lines that are 
hauling 13,000 tank cars of petroleum 
to the West Coast,” Glasco said. 

Olin Culberson, chairman of the Texas 
Railroad Commission, who had previous- 
ly openly advocated the building of such 
a line, has appealed to President Tru- 
man and Senator James M. Mead, chair- 
man of the United States Senate War In- 
vestigating Committee, to use their influ. 
ence in getting permission to construct 
the carrier. 


@ ODT AUTHORIZATION. The use 
of railway tankcars for short haul move- 
ments of liquid commodities for distances 
as low as 80 miles in 42 states has been 
authorized by ODT. Previously, railway 
tankcars could not be used without a spe- 
cial permit. The mileage reduction in 
tankcar movement is effective through 


December 21, 1945. 


@ SUN OIL LETS CONTRACT. J. R. 
Horrigan Construction Company has 
been awarded the Sun Oil Company con- 
tract to lay 26 miles of 4, 6, and 12-in. 
pipe line from the Delhi Paluxy sand 
pool of Richland Parish, North Louis- 
iana, to a barge loading terminal at Talla 
Bena, on the west bank of the Mississippi 
River. This will be the first outlet for the 
pool, which originally was classified as 
producing from the Tuscaloosa sand, 
widely productive in southern Missis- 
sippi. The Delhi pool later was classified 
as producing from the Paluxy sand of 
the Upper Glen Rose. 


@ GREAT LAKES PROJECT HELD. 
Great Lakes Pipe Line Company is hold- 
ing in abeyance its $6,000,000 products 
pipe line expansion program awaiting 


_necessary materials. The plan ran into 


difficulty with PAW and was withdrawn 
by the company with permission to re- 
file the petition to build. Officials are 
expected to resubmit the plans when 
tankcar transportation is tightened up, 
on withdrawal of tankships from coast- 
wise service, and it is believed under 
those conditions it will be approved. If 
not, the line will be built when pipe is 
available. The project will be 800 miles 
long and will be laid with 8-in. pipe. It 
will extend from Barnsdall, Oklahoma, 
to Kansas City, Missouri, and an 8-in. 
extension will be laid from Kansas City 
to Omaha, Nebraska, Sioux City, Iowa, 


‘ and Sioux Falls, South Dakota. The en- 


tire project is viewed as a definite post- 
war development. 


THE 


@ EAST TEXAS OUTLET. First line 
for the Sand Flat Paluxy pool, norther, 
Smith County, East Texas, is being plan. 
ned by Humble Pipe Line Company, |; 
will build a 6-in. line from the field tp 
extend northeast to connect with its Hay. 
kins-Longview carrier, which is 10 jp, 
in size. The Sand Flat pool was diseoy. 
ered in 1944 and has been without a pipe 
line since that time, depending upon 
tankcar shipment. Lack of transportation 
has curtailed development of the area, 


@ PERSIAN ARTERY. The Texas 
Company and Standard Oil Com. 
pany of California jointly have form. 
ed a second Arabian corporation to 
construct a pipe line from the Per. 
sian Gulf to the eastern end of the 
Mediterranean. Negotiations for 
rights-of-way are now in progress 
but it has not been determined 
whether the Trans-Arabian Pipe 
Line Company or the Arabian Amer- 
ican Oil Company will hold title to 
them, W.S.S. Rodgers, chairman of 
the board of The Texas Company, 
said. Shortages of labor and mate- 
rials. will impede immediate con- 
struction, but the line will be builtas 
soon as circumstances permit, Rodg.- 
ers said. Stock of the Trans-Ara- 
bian Pipe Line Company is held 
equally by the two companies as is 
the stock of the Arabian American 
Oil Company, which now operates 
in Saudi Arabia. 


@ INDUSTRY OBJECTS. The oil in- 
dustry opposes the Bland ship sale bill 
because of the disparity in cost between 
tankers and subsidized and unsubsidized 
cargo boats. Under the bill, tankers can 
be purchased from the government at 75 
per cent of prewar domestic cost, where- 
as subsidized and unsubsidized cargo 
boats can be bought at 55 and 50 per 
cent, respectively. The industry takes is- 
sue with the section of the bill providing 
that the purchase price shall be based 
on prewar domestic cost rather than on 
prewar foreign cost. It favors the latter 
basis because those prices would be low- 
er and the less a company has to pay 
for a ship the better able it will be to 
meet foreign competition. An oil com- 
pany member of the American Merchant 
Marine Institute’s tanker committee said 
that Representative Bland’s argument 
that tanker prices should be higher be- 
cause they are “operated for the most 
part by industrial firms for the carriage 
of their own products,” was “superficial. 
He added that the industry will prob 


ably be satisfied with the present trade | 


in values for tankers, both under the %- 
day incentive period plan under whic 
more liberal values are allowed, an 
with the old values outlined in the Mer- 
chant Marine Act of 1936, which take 
effect after the 90-day period. 
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Baorma REcENT addition by 
J. S. Abercrombie 


Company and Magnolia Petroleum Com- 
pany of a high pressure absorption unit 
to the existing recovery and pressure 
maintenance installation in the Old 
Ocean field, Texas, increases throughput 
of the plant to 350,000,000 cu. ft. of gas 
a day, the largest plant of its type in the 
world. 

The new unit, in addition to increasing 
capacity, also steps up the efficiency of 
the absorption process. The plant now 
recovers 90 per cent of the normal bu- 
tane and essentially 100 per cent of the 
isopentane and heavy material. 

Other features claimed for the plant 
are: (1) It was the first to be designed 
for injection pressure as high as 5000 Ib., 
and (2) it is believed to be the first utiliz- 
ing absorption pressure as high as 2250 
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lb. Although this latter statement may 
open to some question, it was among 
the first to operate at that pressure. 
_ Products manufactured consist of de- 
isopentanized natural gasoline, propane, 
isobutane, normal butane, and isopen- 
tane. These products are pumped to the 
Old Ocean refinery of the J. S. Aber- 











Processing area—stills and fractionators on right, absorbers on left. 


WORLD'S LARGEST ABSORPTION PLANT 


By FRANK H. LOVE 
Managing Editor 


crombie Company and Harrison Oil 
Company for use as components in the 
manufacture of aviation gasoline. 

The complete installation was con- 
structed over a period of years and con- 
sists actually of two interrelated plants. 
In 1939 the first section was built for 
the company by Stearns-Roger Manu- 
facturing Company to make a straight 
natural gasoline line of 26-lb. Reid vapor 
pressure. In 1941, additions were made 
to separate isopentane and normal and 
isobutane, a deisopentanized natural gas- 
oline being manufactured. M. W. Kel- 
logg Company was the contractor. J. F. 
Pritchard and Company built the new 
high pressure unit, which will be dis- 
cussed principally in this article. 

Although nominally two plants on a 
common site and operating somewhat 
independently, the new plant neverthe- 
less can make lean oil for the old plant 
and also can process a part of the old 
plant’s raw gasoline stock. 

@ New equipment installed. Three stills 
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are included as a part of the high pres- 
sure absorption installation. The high 
pressure still is 49 ft. high by 11 ft. in 
diam. and has 12 trays. Operating pres- 
sure is 185-200 lb. per sq. in. Top tem- 
perature is maintained at 250°F. and bot- 
tom temperature at 427°F. Temperature 
of oil entering the column is 435°F. The 
intermediate pressure still, which oper- 
ates at 50-60 lb., is 66 ft. high, 12 ft. in 
diam. and has 18 trays. Rich oil enters 
the column at a temperature of 437°F. 
and leaves at 390°F. Top temperature on 
the still is 230°F. The low pressure still 
is 61 ft. high and 8 ft. in diam., with 24 
trays. Temperature of the oil into the 
still is 390° F. Top temperature is 240°F. 
and bottom temperature 480°F. Work- 
ing pressure is atmospheric to 5 lb. 

The depropanizer column is 71 ft. high 
and 5 ft. in diam., having 24 trays. The 
column operates at 335 lb. per sq. in. 
gage and on it is maintained a top tem- 
perature of 130°F. and a bottom tem- 
perature of 320°F. 

The debutanizer is 67 ft. by 5 ft. 6 in., 
has 24 trays, and operates at a pressure 
of 85-lb. gage. Bottom temperature is 
280°F. and top temperature 130°F. 
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The deisopentanizer is 123 ft. high by 
7 ft. diam., has 50 trays, and operates at | ing toWe 
30-lb. pressure. Bottom temperature jg | pent, PT 
230°F. and top temperature 135°F, ers, Varic 
The butane splitter also is 123 ft. high vessels & 
and 7 ft. in diam., and has 50 trays, Op. cussed la 
erating pressure is 85-lb. gage, bottom 9 sallatio 
temperature 145°F., and top tempera. 
ture 120°F. 
Three 4-ft. diam. absorbers, designed 
for operation at pressures as high as 
2250 Ib., have been installed. One ab. 
sorber is used interchangeably at that 
pressure and at 1250 Ib. A 5-ft. diam. ab. 
sorber operates at 1250-lb. pressure, g 
5-ft. diam. absorber at 500 lb., another 
5-ft. unit at 150 Ib., and a 4-ft. diam. ab. 
sorber at 50 lb. Absorption oil pumps 
consist of three 10-stage centrifugal units 
driven by 1380-hp. steam turbines. 
To take care of the additional volume 
of dry gas being injected to the produc. 
ing formations, six new 600-hp. V-type 
single-stage compressors have been in- 
stalled. This makes a total of 22 such 
units having a total horsepower of 43,- 
200. Discharge to injection wells is at a 
pressure of 3700 lb., although design 
is such that a discharge pressure as high 
as 5000 lb. is possible. 























THE PETROLEUM ENGINEER, August, 1945 











ature j 
oF Is 


ft. high 
ays. Op. 
, bottom 
€mpera. 


lesigned 

igh as 
Ine ab. 
at that 
am. ab. 
Sure, a 
another 
am. ab. 
Pumps 
il units 
/olume 
roduc. 
V-type 
en in- 
» such 
f 13, 
S ata 
lesign 


s high 


22. 





high by 


Crates at 


Auxiliary appurtenances, such as cool- 
ing towers, pumps, generating equip- 
nent, product storage, heaters, condens- 
as, various drums and other essential 
vessels and equipment, which will be dis- 
cussed later, complete the new plant in- 
sallation. 

g Plant design. The new plant is built 
om the order of a refinery installation, 
je, units are grouped in a smaller area 
than is usual for absorption plants. Re- 
fux drums are situated on a concrete 
platform above the pumphouse, and on 
mother platform above the drums are 
the condensers. On one side of the pump- 
house, in a single row, are the absorbers 
and on the other side the still and frac- 
tioating sections. The arrangement is 
shown in an accompanying photograph. 

The absorption system differs from the 
method employed in most plants in two 
respects: (1) The high pressure absorb- 
ers utilize a double lean oil system, and 
(2) rich oil from the bottom of each ab- 
sorber flows directly into the bottom of 
the next lower pressure absorber without 
intermediate flashing or separation. 

The process mentioned in item (1) 
above is known as the trim oil system. 
Most of the absorption is done with a 
light molecular weight oil, which is in- 
troduced into the absorbers two-thirds 
of the way up. The trim oil is a heavy 
high molecular weight oil that has a high 
initial boiling point, approximately 450- 
500°F. The heavy oil is introduced into 
the top of the absorbers and serves to 
absorb and thus save’ the light lean oil 
that otherwise would retrograde into the 
gas. Thus, it is necessary to circulate a 
smaller volume of lean oil. Additionally, 
the lean oil used is considerably easier to 
prepare. 


@ Plant flow. Two central gathering 
stations are provided into which the gas 
and oil mixture is brought for separa- 
tion. One station serves the wells that 
have a low gas-oil ratio, the other the 
wells of higher gas-oil ratio. At these 
stations the gas and oil are separated in 
batteries of separators that operate at 
pressures corresponding to the operat- 
ing pressures of the plant absorbers. Gas 
is sent directly from the separators to 
the absorbers. The oil is metered and 
pumped to six 5000-bbl. working tanks 
from where it is sent to the refinery. Once 
a month these liquid meters are calibrat- 
ed by running the oil into fifteen 500-bbl. 
tanks instead of into the working tanks, 
where it is measured as a check against 
the accuracy of the meters. The test cov- 
ers a period of 24 to 48 hours. 

_ Flow through the absorbers is as pre- 
viously described. From the absorber bat- 
tery the rich oil passes to rich oil heat- 
ters, which are two in number and have 
a 120,000,000 B.t.u. per hour pickup. 
The stripping section consists of three 
stills. In the high-pressure still, which 
operates at 185-200 lb. per sq. in., pre- 
heated rich oil is flashed and partially 
stripped of the lighter hydrocarbons. In 
the intermediate still, which operates at 
50-60 Ib., the rich oil from the high-pres- 
sure still is further stripped, producing 
a light molecular weight lean oil as a 
bottom product and raw gasoline asover- 
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SIMPLIFIED FLOW DIAGRAM OF HIGH-PRESSURE ABSORPTION PLANT 
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Water tube boilers operate at 250-lb. pressure (right). Induced-draft cooling tower at left. 


Still overhead condensers on a platform above reflux drums that are on a platform above pumphouse. 
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Absorption oil pumps 


head. The raw gasoline is pumped into 
the overhead from the high-pressure still 
to aid condensation. The low-pressure 
still operates at atmospheric to 5-lb. pres- 
sure, processing about 15 per cent of the 
bottoms from the intermediate pressure 
still to strip it further and make a heavy 
high molecular weight lean oil. 

Utilization of a high-pressure still in 
conjunction with the intermediate pres- 
sure still has a certain advantage, in 
this plant at least, over the conventional 
method of flashing the preheated rich 
oil directly into a still operating at in- 
termediate pressure of 50 to 80 lb. Use 
of the two stills results in the production 
of less overhead gas, which, to maintain 
an overall high butane recovery, must be 
recycled and reprocessed in the absorp- 
tion system. In a plant with as great a 
throughput and as high butane recovery 
as the one at Old Ocean this recycle gas 
is of large enough volume that unless 
kept at a minimum a considerably great- 
er plant investment would be necessary. 

Raw gasoline from the stripping sec- 
tion is passed first to a depropanizer with 
propane, the overhead product, going to 
storage. Bottoms are discharged to the 
debutanizer. The butane overhead goes 
to isobutane fractionator and the de- 
butanized gasoline from the bottom of 
the debutanizer to the isopentane frac- 
tionator. ‘ 

All heating in the fractionating sys- 
tem is done with lean oil through re- 
boilers, except on the isobutane column, 
which uses exhaust steam as the heating 
medium. 


@ Product storage. Product storage for 
both the old and new plants consists of 
two 5000-bbl. spheres having a working 
pressure of 85 lb., for isobutane; two 
5000-bbl. spheres having a working pres- 
sure of 15 lb., for natural gasoline; one 
10,000-bbl. sphere having a working 
pressure of 15 Ib., for natural gasoline; 
ten 600-bbl. horizontal tanks having a 








Analysis of raw gas charge. 











Pressure (Ib. per sq. in. ga.).... 2250 1250 
Analysis (mol per cent): 
See? 90.83 91.27 
ooo Aiwikca Sassanid 5.04 4.96 
ESS oe coree 1.90 1.80 
RS a Scsactes haem 0.50 0.43 
Roos cocina scctaniee 0.57 0.57 
are 0.18 0.18 
Normal pentane............ 0.20 0.19 
eS eee 0.78 0.60 
100.02 100.00 
Sp. gra. of hexane plus...... 0.739 0.739 

















500 150 50 Vac 
91.81 89.33 68.51 56.43 
4.50 5.52 13.73 8.90 
1.86 2.46 10.20 15.35 
0.50 0.59 2.21 6.48 
0.52 0.60 2.52 5.60 
0.21 0.36 1.00 3.76 
0.21 0.23 0.63 1.98 
0.39 0.91 1.20 1.50 
100.00 100.00 100.00 100.00 
0.739 0.739 0.739 0.739 

















working pressure of 25 lb., for isopen- 
tane; seven 1000 bbl. and three 600-bbl. 
horizontal tanks having a working pres- 
sure of 85 lb., for normal butane, and 
one 500-bbl. horizontal tank having a 
working pressure of 400 lb., for propane. 

Products are pumped from these tanks 
to the refinery for use in the manufacture 
of aviation gasoline. 


@ Steam system. All steam used in the 
plant is condensed and returned to the 
boilers. An essential part of the system 
is a hot water feed and a deaerator. Steam 
is generated by six water-tube boilers 
operating at 250-lb. gage and 550°F., 
producing 500,000 lb. of steam an hour. 
In addition there are five oil-country type 
boilers that operate at 250-lb. pressure 
at 600°F. 


@ Water supply. Water supply is from 
two artificial lakes that together have a 
capacity of 4,000,000 bbl. Ordinarily 
these lakes are filled by surface water. 
During dry weather, however, they are 
supplied by 18 water wells. Water is 
treated with lime soda ash in a treating 
plant with capacity of 3000 gal. per min. 


@ Cooling tower. The cooling tower is 
of the induced draft type and has a ca- 
pacity of 17,000 gal. per min. To cir- 
culate water in the cooling tower there 
are six single-stage centrifugal pumps 
having a capacity of 3000 gal. per min. 
each. The pumps are driven by 160-hp. 
steam turbines. 


@ Electric power. Electric power used 
throughout the plant is generated by 


three 250-kw. generators, steam driven. 
The units provide a total of 2300 volts. 


@ Field data. The plant is connected to 
110 producing wells, 9 of which are dual 
completions. Production is from several 
sands at approximate depths of 10,000 
ft. Gas injection is into six wells, one a 
dual completion. Injection is at a pres- 
sure of approximately 3700 lb. and in 
the single completion wells is through 
both the tubing and the annulus. In the 
case of the dually completed well, injec- 
tion is through tubing into the lower 
sand and through the casing into the 
upper sand. 

There are approximately 150 miles of 
lines in the flowing and injection sys- 
tems. Flow lines are of 2, 214, and 3 in. 
diam. Injection lines are of 3, 5 9/16, 
and 85% in. diam. About 60 per cent of 
the gas produced is put back in the 
ground. The remainder is sold commet- 
cially, used for plant fuel, for drilling 
rigs, heating purposes, etc. 

In winter a freezing problem exists 
and to overcome this condition automatic 
heaters have been installed on flow lines. 
Some of the lines are as long as 1800 ft. 
and on these longer lines two or three 
heaters are required during the colder 
months. In addition to this preventive 
measure, heat exchangers have been in- 
stalled at the two separator stations to 
prevent hydrate formation. These are 
placed ahead of the separators. 

Wellhead pressures are reduced by 
chokes to various pressures at which gas 
is received by the separators. kane 
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VISCOSITY ON ROTARY 
PUMP PERFORMANCE. : 


VIRGIL A. BRUNSON, Development Engineer, 
Blackmer Pump Company 


EXCLUSIVE | WHEN selecting a ro- 
tary pump for a spe- 
cific installation, it is important that 
there be available complete data on the 
liquid to be handled, operating condi- 
tions, and pumping rate. From these data 
can be determined the size and style of 
pump, the speed, pump materials, spe- 
cial clearances, type of packing, and the 
size of motor required. 

Of particular importance is the vis- 
cosity of the liquid to be pumped. To 
determine accurately the effect of vis- 
cosity on pump performance, tests were 
run on the swinging vane type of pump 
at various speeds and on different vis- 
cosities. Several pumps rated at 90 gal. 
per min. were run under each set of 
conditions and the average results used. 
Fig. 1 shows the operating principle of 
the pumps tested. 

Pumps were driven through a single- 
reduction gearbox by a calibrated elec- 
tric motor. Prior to taking data each 
pump was “run in” long enough to 
eliminate any possible binding, bearing 
heating, or excessive packing friction, 
and to warm the oil in the gearbox. 

In order to obtain complete horsepow- 
er data on all viscosities between 500 
SSU and 50,000 SSU, tests were run on 
two separate oils, SAE 50 and a com- 
pounded oil, of high viscosity. The vis- 
cosity-temperature curves of these oils 














FIG. 1. 


SWINGING VANE TYPE ROTARY 
PUMP WITH RELIEF VALVE. 
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are shown in Fig. 2. By changing tem- 
peratures from 70° to 135° on each 
oil, a complete coverage of viscosities 
was made. 

Fig. 3 is a typical performance curve 
showing the horsepower consumed for 
each viscosity at which the pump was 
run on SAE 50 oil. The pump delivery 
in gallons per minute was affected very 
little by viscosity on this particular test. 
Similar curves were run on the com- 
pounded oil. Families of curves were also 
made on each oil at three slower speeds. 

The horsepowers plotted include the 
power required to drive the pump and 
gearbox. The majority of rotary pumps 
require a gear reduction between the 
pump and motor—and it was considered 
desirable to include the total power re- 
quired rather than just the power nec- 
essary to drive the pump. 

The SAE 50 oil was a Mid-Continent 
oil refined by conventional methods with 
no additives. The heavier oil was a black 
compounded oil used for extreme tem- 
perature and pressure applications such 
as in steel mill rolls. . 

Fig. 4 is a diagrammatic breakdown 
of the brake horsepower. Part A is fric- 
tional horsepower at no load. Part B is 
the increase in frictional horsepower 
caused by increasing loads on gears, 
bearings, and packing with increase in 
pumping pressure. Part C is hydraulic 
horsepower. 

The frictional horsepower, part A, for 
all pump speeds and viscosities was plot- 
ted on logarithmic paper, Fig. 5. All 
curves are straight lines with the same 
slope. The curves for SAE 50 oil are 
nearly in line with those for the com- 
pounded oil. It is believed that the devia- 
tion is caused by different lubricating 
qualities of the two oils when their vis- 
cosities are the same. 

The tests on No. 8 compound at 410 
was omitted because the horsepower ex- 
ceeded the capacity of the single reduc- 
tion gearbox used on the other tests. 

From these curves it was determined 
that the friction horsepower at no load 
was proportional to a power of the SSU 
value. From the slope of the curves it 
was determined that this power was 2.2. 

It was found that the friction horse- 
power varied as a power of the speed. 
This power was determined to be 1.62. 

With these laws of friction establish- 
ed, a formula for determining the brake 
horsepower at any speed and viscosity 
can be drawn. 
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2. VISCOSITY CURVES OF TEST 









80 95 110 125 140 155 170 185 700 


HP; = brake horsepower, 


HPw = water or hydraulic hp., 
HP, = frictional horsepower. 


Pg = SE XK Ee 
3960 
GPM = gallons per minute delivered, 
Hd,, = total head in feet of water. 


“1S 
= ae tae 
seid isa | ‘: 


RPM] Hd, 
[vz + [ss x06] 


The value 1.28 is the friction horse- 
power at no load at 410 r.p.m. at 1000 
SSU. The 0.6 factor is the part B. Fig. 
4 or the increase in friction horsepower 
at 250 ft. of head, which is constant for 
all speeds and viscosities. 

The brake horsepower for any speed 
and any viscosity would then be: 


_ GPMX Hd, , [** /SSU 

wn al +| Vix 
RPM] Hd,, . 

. ew 5 0.6 
128 |x| 410 + [250 7 | 
A general formula for any size pump 

of this type would be: 

_ GPM X Hd, , [*1 /SSU 

— ory x Hite + | 1000 


RPM | *: Hd, . 
K cman ne K 
| [ae 250 x | 


The four constants can be determined 
for any size of pump by getting accurate 
horsepower tests at two speeds and at 
two viscosities. 

This formula provides an accurate 
method of obtaining complete horse- 
power data at all speeds and viscosities 
on a new model of pump without actual- 
ly testing it under all conditions. 

Some oils have a variable viscosity at 
constant temperature. In selecting suit- 
able test oils for these experiments it 
was discovered that a steam refined cyl- 
inder stock oil under consideration had 
a different SSU value at room tempera- 
ture whenever it was tested. Samples 
were sent to several commercial and 
major oil company laboratories. All tests 
were different and varied more than 100 
per cent in SSU value at the same test 
temperature. After some research it was 
discovered that the viscosity varied with 
agitation. After standing stagnant for 
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FIG. 3. TYPICAL PERFORMANCE CURVES. 
ARE AT 410 r.p.m. ON SAE 50 
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FIG. 4. BREAKDOWN OF 
—+—{ BRAKE HORSEPOWER 
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several days, the viscosity would be high. 
The same oil stirred vigorously would 
have less than half the SSU value. The - 
oils that were selected for these tests had 
stable viscosities. 

At slower speeds there was less cen- 
trifugal force on the buckets, and at very 
high viscosities they did not swing out 
rapidly enough. This caused a drop in 
volumetric efficiency. In these cases 
springs were used behind the buckets. 

At viscosities from about 50,000 to 
100,000 SSU some cavitation occurs at 
the higher pump speeds. This is incom- 


GOOD BOILER FEED 


THIS writer has been asked a number 
of times, “Just how much fuel should a 
good boiler feedwater regulator save?” 

I have seen reports by users in which 
it was shown that the savings range all 
the way from 2 to 8 per cent in fuel 
costs. The average is 4 per cent, and that 
is the figure that I would advise anyone 
to use who is figuring on installing a 
first class boiler feed regulator. 

A high quality boiler feed regulator 
does not cost much compared with the 
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plete filling of the pump caused by the 
pump running faster than the liquid can 
flow. Therefore, it is usually recommend- 
ed that a pump be slowed down for han- 
dling liquids of high viscosities. 
Because the horsepower varies as the 
1.62 power of the speed, often a smaller 
motor can be used by using a larger 
pump slowed down. A worthwhile sav- 
ing in power costs can thus be made. 
Some extremely viscous liquids such 
as pitch, have such high adhesive quali- 
ties that they form a coating on the out- 
side of the rotor. Because of the close 


REGULATOR SAVES FUEL 


savings it makes in a year’s time. Such 
regulators are almost invariably a good 
investment. The ideal boiler feed regu- 
lator stabilizes the boiler water level 
within the safe limits that have been 
carefully set. It temporarily increases 
the feed rate at every sudden drop in 
the load and stores up surplus furnace 
heat in the form of heated water. Then 
when the peak load comes on, it mo- 
metitarily cuts down the feedwater in- 
put and uses the “stored heat” over the 


clearance between the rotor and casing 
at the tangent point, coating is wiped or 
sheared off each revolution. This can 
cause high horsepower consumption. In 
these cases the rotor is made a few thou- 
sandths of an inch undersize. 

From these data the importance of vis- 
cosity readily can be seen. Viscosity of 
the liquid to be pumped should be in- 
cluded with every pump specification so 
the pump manufacturer can supply the 
proper pump with accurate internal 
clearance and with proper size motor and 
gear reduction. xk 


P 422.334 
By W. F. Schaphorst 


peak without permitting a heavy influx 
of cold water. 

In addition, there are other impor- 
tant savings to bear ia mind, such as: 
Less wear and tear on heaters, econ- 
omizers, feedwater pumps, and pipe 
lines, and much of the boiler operators 
time is released for other important work 
that cannot be performed automatically. 
A high grade boiler feed regulator is en- 
tirely automatic and dependable. 

xk 
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REFINERY NMQAINTENANCE BENGINEERING 


By H. J. WRIGHT, Socony-Vacuum Oil Company, Inc. 


EXCLUSIVE | THE production 
lines in a modern oil 
refinery take no holidays. A “day off” 
means just that much loss of production 
and idle non-productive investment. A 
shutdown of a single unit often repre- 
sents an idle investment of several mil- 
lions of dollars. The interest alone on a 
$3,000,000 invest- 
ment is $500 a day, 
to which must be 
added loss of profit, 
continuing deprecia- 
tion, approaching 
obsolescence, etc. 
The cause of the 
shutdown itself is 
frequently the fail- 
ure or breakdown of 
an integral part rep- 
resenting a very 
small comparative 
investment, thus relatively small but in- 
fluential out of all proportion to itself. To 
put the idle unit back on stream as quick- 
ly as possible becomes an emergency of 
first magnitude, justifying the maximum 
use of every facility to accomplish the 
job in the least possible time. 

There are two kinds of speed in tak- 
ing care of any job. One is frantic speed 
—the result of insufficient planning; the 
other is the speed and smoothness that 
come from knowing how and from prop- 
er preparation. The first is costly, the 
second economical. Although fortitude 
isa great help when in distress, a pound 
of thoughtful preparation is much more 
successful than depending on a ton of 
good luck. 

Most everyone is familiar with the nec- 
essary equipment, personnel, foreman- 
ship, work order system, and operation 
of modern mechanical shops and trades, 
all of which of course should be ade- 
quate. Also, the procedure on how to 
do most repair jobs is uniformly estab- 
lished, although it is all subject to pro- 
gressive improvements from time to time. 

After a specific maintenance job has 
been thoroughly established in the re- 
pair shops, or placed in the hands of ca- 
pable and efficient mechanical depart- 
ment field forces, it becomes routine and 
is usually fairly well taken care of if 
suitable mechanics and foremen are 
available. Preceding the actual mechan- 
ical work of doing a job, it first must be 
analyzed to determine what caused the 
trouble and what measures can be taken 


*H. J. Wright is chief engineer, Paulsboro, 
New Jersey, refinery, Socony-Vacuum Oil Com- 
pany, Inc. He joined the company in 1924 in 
charge of refinery engineering and the mechan- 
ical department. He previously was with the 
Barrett Company, chemical division, Philadel- 
Phia, Pennsylvania, as plant engineer. He ob- 
tained his engineering education at Armour In- 
stitute of Technology and University of Chicago. 
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to prevent a recurrence. Determine first, 
in as much detail as possible, just what 
is to be done, what materials, working 
equipment, and mechanics are required, 
when the job must be done, when is the 
best time to do it, and what other jobs, 
if any, does it take preference over. 
After the job has thus been analyzed, 
efficient arrangements can be made for 
the execution of the work by issuing very 
specific and well understood work orders 
and advice to the mechanical trades. 
Thus informed, the mechanical depart- 
ment can make the most efficient ar- 
rangements to do the job. The mainte- 
nance engineer may frequently find it 
advisable to consult the mechanical 
trades foremen in making such analysis. 

We have all observed cases where a 

job is undertaken with very little investi- 
gation and much guesswork; where the 
workmen on arriving at the job cannot 
find adequate instructions, where needed 
tools and materials are missing. 

Maintenance should not be the most 
unpredictable element in the industry. 
There are, of course, unexpected break- 
downs that will occur but by careful 
routine inspection and analysis, coming 
events may be calculated to a surpris- 
ingly close degree. When forewarned 
there is not much excuse for being un- 
prepared to meet the situation with 
prompt and efficient action. 

Breakdowns are not cyclic, like the 
coming and going of the Iris at regular 
intervals. They can be forecast remark- 
ably close if enough evidence is obtained 
in advance; only it is necessary to get 
plenty of evidence. Such evidence in- 
cludes careful watch over and inspec- 
tion of equipment during the operating 
periods, calculating the remaining life 
and probable date when shutdowns for 
maintenance should be made on a basis 
of measured wear or corrosion over def- 
inite time periods, plus many other ob- 
servable symptoms of mechanical weak- 
nesses and impending breakdowns or 
wearouts. 

The fouling of 4 or 5 buckets of a very 
large elevator was detected before se- 
rious trouble occurred by first noting 
sharp but brief rises in an ammeter chart 





Maintenance is im-~° 
portant—the shut- 
down of a single unit 
often represents an 
idle investment of sev- 
eral million dollars. 
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at intervals corresponding exactly to 
one complete circuit of the elevator 
chain. 
@ Correct lubrication. The necessity 
for correct lubrication is often taken too 
lightly, and with costly consequences. 
Exact lubrication specifications for each 
piece of equipment should be provided 
by the lubrication engineer and these 
should be followed religiously. The last 
place to neglect lubrication would seem 
to be in an oil refinery, yet when main 
bearings of a new and costly machine 
were burned out some years ago for no 
apparent reason, the machine manufac- 
turer’s service éngineer was promptly 
called in with considerably less than 
“warm greetings.” 
Even he could find no cause for the 
trouble (there was plenty of oil in the 
proper places) until he put his hands in 
the crankcase in search of abrasives and 
immediately realized that the oil was far 
different from that specified on the lubri- 
cation instruction plate conspicuously 
posted on the machine. The attendant, on 
being questioned about the source of the 
lubricating oil used, pointed to a nearby 
large oil storage tank. The tank contain- 
ed an unblended oil stock. It was oil, 
very conveniently at hand, but far from 
the correct lubricant. This is a glaring 
case of inattention to important mainte- 
nance details and lack of engineering 
checkup. 

Engineered maintenance is closely al- 
lied with the original research and en- 
gineering designs on which the produc- 
tion units were built, and engineering fol- 
low up of mechanical performance is 
valuable and important. Experience also 
has shown the opposite practice, where 
expensive and essential equipment was 
purchased on carefully written perform- 
ance specifications and, in actual service, 
insufficient engineering checkup failed 
to show that the equipment did not con- 
tinue to give expected performance. This 
may be due to insufficient maintenance 
of the equipment or the equipment may 
never have performed the purchase spec- 
ification. Also, some inherent weakness 
or deficiency may be detected and rem- 


@ Repair records valuable. A close 
checkup on well-kept repair records can 
contribute to better selection of equip- 
ment on the next installation. When 
equipment is down for repairs a careful 
comparison should be made of the orig- 
inal performance specification and ac- 
tual performance records, and a real at- 
tempt made during repairs to do what- 
ever is necessary to return the unit to 
service at maximum efficiency. 
Preventive maintenance can be prac- 
ticed in the same manner by careful 
systematic inspections and checkups. 
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Supervision of the maintenance work- 
ing crews is extremely important today. 
There is little danger of having too much 
supervision; if it is the proper quality 
of supervision it is more likely to be a 
good investment than an added expense. 
With the labor situation what it is and 
the increasing technicalities of present 
day mechanical equipment and manufac- 
turing processes, maintenance mechan- 
ics require more guidance, without which 
the production per man-hour is below 
par and the job is likely to be improp- 
erly done. 

We can plan carefully our mainte- 
nance work for the next day and for 
days and weeks ahead on the basis of 
the work we know of, but after anticipat- 
ing jobs and planning strategy the main- 
tenance forces, like an army at the front, 
are rapidly revising their strategy or 
daily work program to meet emergencies 
that have developed during the night, 
and that develop hourly throughout the 
day. A critical breakdown will require 
instant attention and at the sacrifice of 
some less critical job or jobs, thus bring- 
ing up the matter of quickly determined 
priorities and rapidly shifting of main- 
tenance men. This causes a loss of man- 
hour maintenance production in leaving 
one job unfinished to move to the new 
emergency and upsetting a planned daily 
work schedule. This is a condition to be 
expected and must be accepted promptly 
and willingly. 
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This can all be taken care of by one 

maintenance engineer, the master me- 
chanic or head repair man, if he does not 
have too much territory to cover. In 
large plants it becomes essential to sub- 
divide the maintenance engineering su- 
pervision into areas or zones of a size 
to which one engineer can give proper 
attention. A large oil refinery covers 
great areas and has many production 
units, each of considerable magnitude 
and complexity. We may designate the 
engineer in charge as mechanical super- 
visor, maintenance engineer, or any des- 
ignation set by local management or or- 
ganization. In the writer’s case the plant 
maintenance subdivisions were establish- 
ed in 1934 and are designated as zones. 
The engineer in charge of each zone is 
the zone engineer, whose prime respon- 
sibility is maintaining mechanical secur- 
ity in his zone. 
@ Zone engineers. Although the zone 
engineer is given charge of all mechan- 
ical equipment in his zone, his authority 
in no way supersedes that of the process 
foreman or production supervisor, who 
is primarily responsible for the proper 
and safe operation of the processes un- 
der his control. The process supervisor 
has a complex job of maintaining an 
ever-varying production demand and has 
little time for much mechanical main- 
tenance detail. 


Paulsboro, New Jersey, refinery. 
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The zone engineer’s first duty is to co}. 
laborate closely with the process super. 
visor. It is extremely important that this 
feature of working together on all major 
questions be maintained with the high. 
est possible effectiveness, thus, the zone 
engineer is functionally responsible to 
the process supervisor in maintaining 
the production units in good mechanical 
condition, so that proper quantities, qual. 
ities, and efficiencies of production are 
maintained. This, of course, is what the 
entire plant organization is most cop. 
cerned about. ’ 

The zone engineer is then functional. 
ly responsible to the chief engineer's 
office in providing an engineering and 
mechanical supervision and analysis 
service in the field in accordance with 
the best engineering and standardized 
practices. 

The functional responsibilities and av. 
thority of the zone engineer must be 
clearly understood and carefully clari. 
fied in detail so that friction does not 
occur from overlapping, assumed or mis. 
understood responsibilities or authority, 

The process supervisor must be kept 
closely informed by the zone engineer 
of the general mechanical condition of 
things, by daily or more frequent reports 
on major mechanical jobs under way or 
proposed. The zone engineer must sup- 
ply estimates of completion dates, and 
immediately report the readiness of any 
equipment unit to resume operation, 
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apecially when such equipment is need- 
od to improve general production. 

The zone engineer, in turn, should re- 
give prompt and formal reports from 
the mechanicai trade foreman or me- 
chanic of their completion of each im- 
portant job, so that there is no time 
jst in returning the idle unit to opera- 
io as soon as the repair job has been 
completed. 

After a complete production unit, or 
najor portion thereof, has been shut 
down for general repairs, metal inspec- 
tion or cleaning that has involved exten- 
sive disconnecting and internal examina- 
tion of equipment, a careful final check- 
up has to be made to see that all details 
are completed and in readiness to resume 
production operations. 

The process supervisor should not or- 
der a resumption of operations until he 
has received a written memorandum from 
the zone engineer stating that all me- 
chanical conditions are in readiness. 

The zone engineer before issuing his 
readiness report must take careful steps 
to see that nothing has been missed. He 
should make a careful personal inspec- 
tion of general conditions, and more spe- 
cifically call on the foreman or leader 
of each mechanical trade to issue a writ- 
ten memo, or at least a verbal report that 
all work in his respective trade is com- 
pleted. 

The zone engineer must possess spe- 
cial qualifications for the job. He should 
have a good engineering education, aug- 
mented by considerable practical ex- 
perience in the design, installation, and 
operation of mechanical equipment. He 
should have an inventive mind, be a quick 
and keen analyst, and be right on the fir- 
ing line. He must feel the fascination of 
being a vital and important part of the 
production process. When we are doing 
something we like we usually do it well. 
The job is not an easy one and requires 
much physical activity in covering a zone 
and keeping up with the multitude of 
jobs that require attention. A good zone 
engineer should not give advice by the 
pound while he is unable to take an 
ounce or so himself. When in search of 
the truth and fact, he should have a re- 
ceptive mind, plus a general attitude of 
social mindedness that actually attracts 
suggestions and then considers all pos- 
sibilities, plus a Sherlock Holmes knack 
for ferreting out the truth. He doesn’t 
always “hold the bag” without getting 
“some company” by inviting the opinion 
of the practical foreman or mechanic 
who may not know about all the tech- 
nical side, but does have a wealth 
of practical experience to draw upon. 

ifferences of opinion is what makes 
good horse racing. It also helps in arriv- 
ing at good decisions when by friendly 
open-minded discussions important prob- 
lems can be weighed from all angles. 
rograms of maintenance procedure 
should then be clearly articulated by the 
wne engineer and “popularly” under- 
stood by the mechanics rather than ac- 
cepted with misgivings so that the zone 
engineer will not be a goat designate. 

There is a close tie-in between zone 
engineers and the mechanical depart- 


ment trades, especially with the master 
mechanic’s office, through which, and by 
regularly established foremen’s meet- 
ings, the status of maintenance work and 
requirements is discussed, working 
schedules and allocation of mechanics 
are planned. 

The zone engineer is in charge of all 
maintenance work in his zone. He also 
supervises new construction work in the 
zone, except such large construction 
projects as require the entire time of a 
project engineer. He analyzes the need 
for all repairs and reconditioning of 
equipment, carefully schedules and spec- 
ifies needed repairs, mechanical adjust- 
ments and alterations, issues repair work 
orders to mechanical trades, supervises 
the work in progress, ascertains priori- 
ties for the work scheduling, conducts 
mechanical efficiency tests, analyzes 
causes of mechanical failures so that 
proper corrective measures can be taken, 
etc. He mu:t be given freedom of action 
in analyzing a situation on the spot and 
deciding quickly on appropriate pro- 
cedure and methods of adjustment. 

Carried directly on the process depart- 
ment payroll in each zone is a small force 
of mechanics known as departmental re- 
pairmen. There should be just the right 
number of such repairmen as can be 
kept constantly busy on the smaller 
routine maintenance jobs. The additional 
mechanics needed for the larger jobs 
are obtained through the central me- 
chanical department shops and are cov- 
ered by separate specific work orders for 
each job. 


@ Zone engineer setup. Our local re- 
finery is divided into five zones, each in 
charge of a separate zone engineer. 
Each zone office is set up on a uniform 
standard basis of office files and records. 
Sets of equipment record cards are at 
hand giving full description of each 
piece of mechanical equipment within 
the zone, and on these records of repairs 
are also kept. Inspections, tests, etc., are 
also filed uniformly. Copies of detailed 
drawings and specifications of mechan- 
ical equipment within the zone are also 
on file for convenient reference without 


‘having to go to central engineering de- 


partment files for the average routine 
job. Zone offices are also equipped with 
a drafting board, etc., as zone engineers 
frequently find it desirable to prepare 
quick’ sketches and simple drawings as 
an aid to field instructions and for rec- 
ord purposes. 

Repair and maintenance work in a 
large oil refinery involving several hun- 
dred mechanics is really a difficult job, 
and much credit is due to the supervisors, 
foremen, and organization that succeed 
in doing it well. In a mechanical produc- 
tion line, if it is manufacturing airplanes 
or air compressors, the production line 
when once designed becomes quite per- 
manent and automatic in daily proced- 
ure; materials flow automatically to their 
proper places in the assembly line, and 
the daily duties of the individual em- 
ployes become more or less routine. Not 
so for a repair and maintenance organ- 
ization. Their production lines have to be 
redesigned daily, often hourly. «x 





tories, he said. 


restrictions will be relaxed. 


and evaluating the records. 





German records to be available 


Technical information collected from secret records of the German oil in- 
dustry by the Petroleum Administration for War will be made available imme- 
diately, Deputy Petroleum Administrator Ralph K. Davies announces. 

In order to capitalize on German technical developments, PAW will release 
through the Technical Advisory Committee of the Petroleum Industry War 
Council microfilms of documents captured in German refineries and labora- 


Davies explained that the microfilms of refinery records and experimental 
laboratory data were gathered by a mission of technological experts sent to 
Europe under PAW auspices last year. 

The records are still classified as restricted material and, cannot therefore 
be distributed except on a restricted basis. 

It is PAW's desire, Davies pointed out, to make these technical data freely 
available to everyone interested as a matter of public information, subject 
only to such restrictions as are imposed by the military or other responsible 
authorities of government. It is anticipated that in the near future the present 


“Due to the vast quantity of records collected and the limited staff of the 
PAW available for this type of work,"’ Davies said, ‘‘the aid of the Technical 
Advisory Committee has been enlisted to speed up the process of translating 


“As additional microfilm records are received, they will be indexed by 
PAW and duplicates will then be turned over to the Technical Advisory Com- 
mittee for translation and evaluation. The first indexes already have been sent 
to the committee, and others will be as they arrive by air from time to time." 

Davies announced that copies of the PAW index of all microfilms received 
will be distributed as restricted material to refineries and to other branches of 
the oil industry at the same time that the duplicates are sent to the Technical 
Advisory Committee. From the index, copies of the microfilms may be ordered 
on payment of a nominal charge covering the cost of processing. 
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December marked the beginning of the second half year of 100 octane gasoline 
production for Continental Oil Company’s new Oklahoma plant where 2,000 G-MV 
compressor horsepower serve the Thermofor catalytic cracking units in this complete 


and very modern plant. 


Cooper-Bessemer’s efficient G-MV’s are found holding steadfastly to production 
schedules in every kind of compressor service. But here are just four of the impor- 
tant reasons why they are so practical and effective for the production of aviation 
gasoline and for refinery service in general: 


1. VERSATILITY -- . G-MV compressor 


cylinders are available in a wide variety of types 
and sizes for compressing air or any gas, and 
permitting any combination of volumes and pres- 
sures within the engine's rating. Every crankthrow 
is available for driving a compressor cylinder, if 
desired, affording extreme flexibility and latitude 
in application. 


oe COMPACTNESS - . In the G-MV, 


2-cycle operation is combined with V-type design 
to provide an unusually low space-to-horsepower 
ratio despite conservative speed. Built in 400, 600, 
800 and 1000 hp sizes, unit length averages only 
4° 2” for each 200 horsepower — a decided advan- 
tage particularly in plants requiring a high total 
horsepower. 
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3. RESPONSIVENESS - - G-MV's 


are noted for their smooth operation wal sensi- 
tive response to control —the result of Cooper- 
Bessemer’s precise “Silent-Scot” fuel injection, 
“Streamlined” scavenging and correctly selected 
ignition, combined with inherent freedom from 
vibration and advanced “uniplane” design. Thus 
the most exacting demands can be met ideally 
and economically. 


4. AUTOMATIC > CONTROL - 


Due to their unusual versatility and == a 
ness, G-MV units are especially suited to auto- 
matic control—«a special phase of engineering 
highly developed by Cooper-Bessemer. In fact 
Cooper-Bessemer now offers a unique, fully 
proved system of interposing speed control be- 
tween successive steps of unloading * to give 
a straightline control over virtually 100% demand. 
thus extending the advantages of speed control 
far below the limits previously practical with 
automatic control. 


For detailed and profusely illustrated data on 
all features referred to above, and others besides. 
send along your request for the new 48-page 
G-MV bulletin. It’s now on the press. 

* Patent applied for 
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ABOVE: Line of five 400 hp G-MV com- 
pressors in Continental Oil Company’s new 
and complete 100 octane gasoline plant — 
the first plant in Oklahoma to manufacture 
the finished product. Here in this plant's 
T.C.C. compressor room, each compact V- 
type G-MV comprises a 2-stage compressor 
unit with low and high pressure cylinders. 


AT RIGHT: Close-up of operating end of 
one G-MV. Note the diaphragm-operated, 
governor-type control mechanism for auto- 
matically maintaining constant pressure 
despite variations in demand. 
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HEIDELBERG—A MAJOR 


MISSISSIPPI OLL FIELD 


By K. MARSHALL FAGIN, Field Editor 


|} EXCLUSIVE | Wiru little fanfare 
but an orderly drill- 
ing program, the Heidelberg field of Jas- 
per County has forged ahead of all other 
discoveries except Tinsley to become the 
second largest oil field in the State of 
Mississippi with 87 wells and 8000 bbl. 
daily production. In many ways it is still 
far from equalling Tinsley, the first and 
largest oil field yet found in this rela- 
tively new oil state, but it may ultimately 
produce nearly as much oil because of 
thicker producing sands. A comparison 
of Heidelberg with other Mississippi 
fields may be made by referring to 
Table I. 

The Heidelberg field is located on a 
faulted dome with a graben separating 
the producing area into non-communi- 
cating east and west segments. The east 
segment was discovered by the Gulf Re- 
fining Company on January 27, 1944, 
when the Helen Morrison No. 1 was com- 
pleted as a flowing well from Eutaw sand 
found at a depth of about 5000 ft. The 
west segment was also discovered by the 
Gulf Refining Company when its J. Mor- 
gan No. 1 was completed on June 16, 
1944, 

As indicated by the map, the east and 
west segments have been partially de- 
fined by dry holes. Many of these dry 
holes resulted from finding cross faults 
that complicate the geology of the main 
north-south faults on each side of the 
graben. In addition, the four pay sands 
are lenticular and exhibit considerable 
lateral gradation from sand of high ‘per- 
meability to sand of low permeability. 


@ Four pay sands not segregated. The 
four producing sands constitute four 
separate reservoirs in each segment. 
These are named the Morrison, City 
Bank, Stanley, and Christmas, but in 
each segment the four reservoirs are in- 
tercommunicating. This is the result of 
opening more than one of, and, in some 
cases, all the sands into a given well in 
order to assure a satisfactory comple- 
tion. Although the water level is differ- 
ent in the two segments, the water level 
for all sands in a given segment is prac- 
tically the same. As the various sands 
produce into common well bores, little 
additional difficulty is anticipated in con- 
trolling water encroachment. 


@ Segments have different water lev- 
els. The top of the Morrison oil sand in 
the east segment is approximately 4375 
ft., or 4015 ft. subsea. The water level is 
about 5035 ft., or 4675 ft. subsea. This 
leaves a zone of some 660 ft. in which the 
four Eutaw sands are to be found. Fre- 
quently the sands have more than one 
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Forging ahead with 
4. to 8 new wells a 
month Heidelberg 
may finally yield as 
much as Tinsley. 











layer of effective saturation. As many as 
eight layers of saturated sand have been 
perforated in some wells, so they would 
be able to produce their allowable. 

The top of the Morrison in the west 
segment is found at about the same 
depth as on the east segment, but the 
water level is 120 ft. lower. This in- 
creases the Eutaw zone thickness by the 
same amount, but the average oil sand 
thickness is about the same. 


@ Oil recovery is difficult to estimate. 
Estimates of total ultimate recovery from 
the Heidelberg field vary considerably 
at the present time. In the first place, re- 
cent extension wells to the north indi- 
cate the possibility of other extensions 
and further development of other fault 
blocks along the main faults. Second, the 
effectiveness of the natural water drive 
in sweeping the sands is problematical 
because of the faulting, lenticularity, 
and variable permeability of the sands. 
In the third place, the reservoir pressure 
is insufficient to provide many flowing 
wells. This is due, in part, to the small 
amount of solution gas in the oil, and to 
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the low gravity and relatively high vis. 
cosity of the oil. 

In the fourth place, the field has no 
been produced at full throttle as at Ting. 
ley and the field’s potential producing 
capacity is therefore not so evident. Lack 
of transportation facilities from the field 
is responsible for the relatively low rate 
of production. This situation will be 
eased soon by completion of the Inter. 
state Pipe Line Company’s 6-in. line to 
the Baton Rouge area. 


@ Reserve estimates resemble Tinsley, 
For the foregoing and other réasons 
there are greatly divergent opinions of 
the probable ultimate recovery. These 
opinions range from 50,000,000 to 105, 
000,000 bbl. for the presently proved 
area. In some respects, these estimates 
are reminiscent of the range of prelim. 
inary estimates on the Tinsley field, 
Many of the Tinsley estimates proved to 
be much too low, because even though 
the reservoir pressure declined sharply 
‘and most of the wells were on the pump 
soon after completion, the oil and water 
in the sands continued to be produced 
in large quantities due to the natural 
water drive. Like Tinsley, the oil pro- 
duced at Heidelberg is accompanied by 
little gas, and the water production is in- 
creasing. Unlike Tinsley, the reservoir 
pressure has not fallen off rapidly due 
to the more limited transportation facili- 
ties. 

Tinsley was rated by most authorities 
as a 60,000,000 to 100,000,000 bbl. field 
at the time it reached maximum develop- 
ment. The practically unlimited rate of 
production encouraged by war demands 
soon proved these estimates were low. 
With a present cumulative of more than 

* 82,000,000 bbl. and a producing rate in 
excess of 9,000,000 bbl. per year, these 
estimates have been revised upward to 
current estimates of 110,000,000 to 125,- 
000,000 bbl. Even these may prove some- 
what too low before the last barrel is 


Gulf Refining Company No. 1 Helen 
Morrison, the discovery well of Hei- 
delberg’s east segment, was com- 
pleted as a flowing well. Four 1000- 
bbl. tanks and a gas-oil separator ap- 
pear in the background. 
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On 2 Kécond Selling loam > 
ROEBLING blu Cntr STEEL WIRE | ROPE! 


Deitiinc TO 14,770 FEET IN 234 DAys! 
That’s the record set by Rocky Mountain Drill- 
ing Co. in completing a Standard Oil well in 
Kern County’s Semitropic field, California. 
It’s the deepest ever drilled under contract... 
the fastest drilling time ever made to that 
depth. 


Credit C. J. Gibson, tool pusher, and his crew 
with a job well done. And credit carefully 
chosen equipment, too. 





Roebling is proud of the fact that “Blue 
Center” Steel Wire Rope—1%4” 6 x 19 con- 
struction — was part of this record-setting 
team. 


But—more important—“Blue Center” is giv- 
ing the same kind of service on all tough 
drilling jobs, day in and day out. It has what it 
“takes”, especially for Rotary Drilling Lines, 
Winch Lines, and Casing and Tubing Lines. 


A Roebling engineer’s advice can help solve 
your rope problems... of selection, operation 
or maintenance. Our nearest branch office will 





























be glad to provide the opportunity. 
JOHN A. ROEBLING’S SONS COMPANY . 
TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities WE COS AD SD + ES: Se JR 
AERIAL WIRE ROPE SYSTEMS * SUSPENSION BRIDGES ( i) 
AND CABLES * COLD ROLLED STRIP * HIGH AND LOW 
Wire Rope Distributed by: CARBON ACID AND BASIC OPEN HEARTH STEELS » ROUND AND 
THE NATIONAL SUPPLY CO. SHAPED WIRE + ELECTRICAL WIRES AND CABLES * WIRE CLOTH 
(Bly a banat oan SUPPLY CO. AND NETTING » AIRCORD, SWAGED TERMINALS AND ASSEMBLIES 
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PACEMAKER IN WIRE PRODUCTS 
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produced from the present producing 
sands in the field. 

Reasons for the low preliminary esti- 
mates of Tinsley’s ultimate recovery are 
plausible. The reservoir pressure had 
dropped rapidly, indicating a lack of 
sufficient natural water drive to produce 
effectively the oil known to exist in the 
saturated sands, In addition, the high 
rate of production promised to result in 
bypassing and inefficient flushing of the 
oil sands. This condition induced cau- 
tious estimates of the recovery factor. 
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Furthermore, opinions of the effective 
sand thickness ranged from 50 to 100 ft. 
@ Oil sand thickness an important 
factor. The average effective thickness 
of oil sands in fields like Tinsley and 
Heidelberg that produce from several 
relatively thin pays in a zone several 
hundred feet thick is one of the main 
factors in an estimate. It can best be de- 
termined by the operators as develop- 
ment proceeds by a systematic program 
of coring, core analysis, and study of 
logs and cross-sections. Thickness esti- 





mates based on thorough studies would 
eliminate much guesswork on this jm. 
portant factor. In any case, the time ty 
plan these studies is before the wells are 
drilled; otherwise, undue reliance must 
be placed on logs that often fail to reflect 
adequately the saturation and perme. 
ability characteristics of the oil sands, 

Sand thickness and other reservoir 
data are being carefully studied by the 
operators in the Heidelberg field, and on 
the basis of preliminary reports the aver. 
age oil sand thickness is a little more 
than 130 ft. With 3500 acres producing 
now and probably 500 more proved for 
production, it is estimated the field con. 
tains about 520,000 proved acre-ft. of oil 
sand. 

Analyses show the porosity averages 
more than 27 per cent; the connate 
water ranges from 30 to 55 per cent; the 
oil is 23° API gravity; shrinkage is about 
12 per cent; and the range of permeabil. 
ity of the sand is from 5 to 3500 milli- 
darcys. The gas-oil ratios range from 70 
to 160 cu. ft. per bbl. 


@ Factors indicate 100,000,000 bbl. 
yield. On the basis of the following fac. 
tors, the ultimate yield from the Heidel- 
berg field would be 100,000,000 bbl. of 
oil: (a) 4000 proved acres, (b) 100 ft. 
of “effective” oil sand, (c) 50 per cent 
connate water, (d) 25 per cent porosity, 
(e) 12 per cent shrinkage, and (f) 29 
per cent recovery. 

Recovery of 100,000,000 bbl. would 
equal an average yield of 250 bbl. per 
acre ft., or 25,000 bbl. per acre, or 


Typical twin-crank pumping unit at 
work on a well in the Heidelberg field. 
Multicylinder engine drives the unit 
through V-belts. Note unitized foun- 
dation and water reservoir for the 
engine radiator mounted on a stand 
constructed of pipe. 
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Wet cylinder sleeve—replaceable. 
acing sleeve, piston and rings is 
a simple field operation. 


Mechanically operated intake 
vatve gives excellent performance at 
all speeds. 


@rositive forced-feed lubrication 
to all working parts except piston pin. 
Has effect of changing oil in all bear- 
ings continually. 


@roiany enclosed—all moving 
parts protected. 


Mechanical one-way breather 
creates partial vacuum in crankcase. 


Non-breathing oil filler. Oil may 
be added while engine is running. 


Ds ina heavy flywheel. Standard 
in Disc Power Take-Off. No spe- 
cial sheaves required. 


@ covernor specially designed for 
thts engine. Instantaneous adjustment 


250 to 700 R.P.M. 


Visible oil gauge. Oil level and 
condition apparent at all times. 


Deisemann Magneto—weather- 
proof. 


Quick-removable inspection 
plates. 


Ov 220: cooling, with a positive 
water level gauge indicating water 
level when engine is running. Water 
can be added while engine is operat- 
ing. 


Extra heavy crankshaft mounted 
on over-size Timken roller bearings. 


D oversize connecting rod bearing 
insures long life. 
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GREAT NEW 


DIL WELL PUMPING ENGINE! 











CSCO-66 





FOR HEAVY DUTY, SLOW SPEED, TROUBLE-FREE, FIELD SERVICE 


HIS NEW, single cylinder, valve-in-head, totally enclosed pumping unit 
Tis an engineering triumph of constant, smoothly delivered power 
through highs and lows of the pumping cycle. With 
mechanically operated valves and force-feed lu- 
brication, it operates continuously—with a 
minimum of attention. Starts easy in 
any weather. Extremely low fuel 
consumption on gas or gasoline. 
For complete information and 
specification bulletin, write 
nearest distributor. Climax 
Engineering Company, Gen- 
eral Offices, Clinton, Iowa. 
Regional Offices: Chicago, 
Ft. Worth, Tulsa. 
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1,000,000 bbl. from each well (based on 
the present spacing of one well to every 
40 acres). 

Unless the effectiveness of the natural 
water drive should fail to come up to cx- 
pectations (based on comparison with 
Tinsley), it is apparent that those who 
predict 100,000,000 bbl. ultimate recov- 
ery for Heidelberg have the facts to sup- 
port their estimates. 


@ Heidelberg’s producing ability 
awaits test. We must remember, how- 
ever, that with a present cumulative of 
only 3,000,000 bbl. and a present annual 
producing rate of about 3,000,000 bbl., 
we have not yet begun really to test the 
efficiency of the water drive. The field 
would have to produce more than 32 
years at 3,000,000 bbl. per year to yield 
the 97,000,000 bbl.-remainder of such an 
estimate. Much could happen in that 
length of time to necessitate dow:.ward 
revision of such an estimate of reserves. 
For many reasons, therefore, any esti- 
mate of the utlimate recovery from Hei- 
delberg at this time must be judged very 
carefully from every angle. 


@ Development of the field. The dis- 
covery well in Heidelberg did not touch 
off a drilling boom as a similar well 
might have done before the war and 40- 


acre spacing. Instead, it was April, 1944, — 


nearly three months later, before the sec- 
ond producing well was completed. By 
that time drilling activity had increased 
so that three new wells were added to 
the field during the next month. Four 
new wells were completed in June, 1944, 
including the discovery well of the west 
segment of the field. Then, eight were 
finished in July. This performance was 


activity was being reached at that time. 
This peak resulted in 10 new wells being 
completed in October and 10 in Novem- 
ber. From then until now, new producing 
wells have been added steadily, but in 
smaller numbers. Some of the 20 or more 
rigs used in drilling the field have been 
moved to other areas or temporarily 
stacked. 

Both power and steam rigs were used 
in drilling these 5000-ft. Eutaw sand 
wells. The drilling time ranged from 25 
to 45 days depending among other things 
on the way arrangements were made for 
rig fuel (gas from the oil wells being 
insufficient) ; the kind and condition of 
the rig being used, and the amount of 


























repeated in August. The peak of drilling #7 


Running 10%3%4-in. surface pipe 
into a well in the Heidelberg field 
with a power type drilling rig using 
oil for fuel. 
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THE 


coring, gun perforating, and other work 
required to complete the well flowing oy 
on the pump. The drilling time given 
above does not include road building, or 
rigging up time yet difficulties in reach. 
ing the location and setting-up some. 
times took as much time as to drill and 
complete the wells. 


@ Casing and cementing practice, 
Most wells are equipped with a 1000-f, 
string of 1034-in. O.D. 40.5-lb. seamless 
surface pipe cemented to the surface 
with 500 sacks of cement. This is set jn 
hole made with 15-in.-rock bits. Three 
bits are usually needed to drill this sec. 
tion. 

The oil strings are usually either 7-in, 
O.D. 23-lb. J-55 8-thread seamless or 7. 
in. O.D. 26-lb. grade “D” 10-thread 
seamless pipe. A few wells are equipped 
with 514-in. O.D. 15.5-Ib. J-55 8-thread 
seamless pipe, but, due to the prospect 
of having to pump most of the produc. 
tion plus considerable water, most of the 
operators have installed 7-in. pipe. This 
is practically always set through the pay 
sands to the total depth of about 5000 ft. 
with from 400 to 800 sacks of cement in 
a hole drilled with 9%-in. rock bits. Ten 
to 25 bits may be needed to drill this sec- 
tion. 

Selected strata of the oil sands are 
generally opened with about 6 shots per 
ft. by gun perforators. A typical perfo- 
rating job is as follows: 








Feet 7 No. 
from to th. shots” 
4695 — 4708 13 90 
4852 — 4858 6 36 
4872 — 4877 2 30 
4894 — 4905 11 66 
4919 — 4933 14 84 
4942 — 4962 20 120 

( 426 


Tubing was run in the above well toa 
depth of 4751 ft. A production packer 
was set at 4673 ft. The well flowed 124 
bbl. of 23-deg. API gravity oil through a 
10/64-in. choke during the initial 24-hr. 
test with flowing tubinghead pressure of, 
130 lb. per sq. in. 


@ Pumping equipment needed early. 
Most wells are equipped with 2%-in. 
6.5-lb. external upset tubing and produe- 


tion packers. About half the wells were . 


completed as weak flowing wells, but less 
than one-third of the 87 wells are flowing 
now. Nearly all are either equipped or 
being prepared for a long pumping life. 

The original bottomhole pressure has 
been estimated as 2120 lb. per sq. iu. 
gage at 4674 ft. subsea in the east seg- 
ment of the field. This is equivalent to 4 
gradient of 0.42 lb. per ft. from the sur- 
face to a depth of 5035 ft. A pressure 
survey in December, 1944, indicated a 
decline of 40 lb. per sq. in. Another de- 
cline of 40 lb. was indicated by Febru- 
ary, 1945. These declines by themselves 
can hardly be considered significant. The 
way the reservoir pressure will behave 
after the field is completely developed 
and working differential pressures are 


(Continued on Page 74) 
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A NEW STRUCTURAL IMPROVEMENT THAT 
GIVES MORE FLEXIBILITY... BETTER BALANCE 


UMITENSION is a new technique of applying wire on rotary hose. Through the use 
of a new “U.S.” designed machine, spiral wire plies are applied with uniform 
tension on every strand so that all work in unison. 


The angle of the wire is scientifically controlled to meet diametric as well as longi- 
tudinal stress. 


UNITENSION ‘vesults in a rotary hose with greater ability to withstand today’s 
terrific drilling pressures... greater flexibility in proportion to strength, and 


easier handling. 


IN BOTH U. S. MATCHLESS* ano PEERLESS* rotary HOSE 


* Reg. U. S. Pat. O%. 
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= | — 
1,000 
320° 
960 
240 
960 
160 
40 
120 
1,680 
320 
80 
2,660 
10,940 





No. of 
wells 
6 
4 
43 


300 


572 





APT | 
gravity, 
deg. 
19 
23 
67 
52 
16 
24 
38 
27 
40 
22 
34 








940 


ft. 
3,71 


| Depth, 
10,280 | 
2,400 
5,000 
5,100 
6,600 
8,700 
10,200 
10,550 
4,360 
4,800 
9,100 
3,260 
6,850 


Basal Tuscaloosa | 





Producing 

formation 
Basal Tuscaloosa 
Basal Tuscaloosa 


Upper Tuscaloosa 


7- 1N-16W | Basal Tuscaloosa 


4- 7N- 7E 


TABLE 1 
The oil and gas fields of Mississippi. 
Tuscaloosa 
Eutaw 
Selma 
Eutaw 
Eutaw 
Eutaw 
Eutaw 


| Wilcox 
24— 9N-19W | Tuscaloosa 


National Gasoline 1 | 52- 7N- 1W | 


| 12- 6N- 3W | 





10- 6N- 8B 


Location 


2-11N- 1W | Moody Branch 


30- 1N-18E 
2- 5N-1E 
2- 8N- 1W | Selma Chalk 


31-12N- 3E 
15- 2N-18W | Basal Tuscaloosa 
23-11N- 7W | Selma Chalk 


27-10N-13W | Basal Eutaw 
2- 9N- 9W | Eutaw 
13-10N- 3W | Selma chalk 


30- 1N-13E 
35- 1N-12E 





Well 
McDowell 2 
Hammett A-1 
Long Bell 1 
Mayes 1 
Morrison 1 
Morgan 1 
Edwards-Bailey U. 1 
C. E. Berry 1 
Cooper 1 
Smith 1 
Douglas 1 
Anderson 2 
Wilburn 1 
Evans 1 
Houston A-1 
Aden Davis 1 
Woodruff 1 





Operator 
California Company 
California Company 
Love Petroleum 
4-22-40 | Kingwood & Exchange 


3- 3-45 | Humble 


7-31-41 


Richardson 


Pure 
Kirby 
Gulf 


Sun 
British American 


9- 3-43 | Gulf 





1-12-45 
1-27-44 | Gulf 
6-16-44 | Gulf 


1-20-45 


2-16-30 | Cleve Love 
8-24-44 | California Company 


10- 6-43 

11-29-44 

3-16-45 | Gulf 

7-26-44 

11-18-44 

3-10-43 

9- 7-43 

9- 5-39 | Union Production 


Date of 
discovery 





Field 
Carthage point 
Cranfield 
Bruinsburg (gas) 
Langsdale 
Jackson (gas) 
Heidelberg, East 
Heidelberg, West 
Gwinville 
Baxterville 
Brookhaven 
Mallalieu 
Flora 
Pickens 
Hub 
Cary 
Eucutta 
Tinsley 





County 






























































Hinds-Rankin 


Jasper 
. Jasper 


Adams 

Adams 
Claiborne 
Clarke 

Jasper 
Jefferson Davis 
Lincoln 

Lincoln 
Madison 
Madison-Yazoo 
Marion 
Sharkey 
Wayne 

Yazoo 

Total Mississippi 


Lamar 











(Continued from Page 70) 
-established will be more indicatiye of 
the effectiveness of the water drive, 

Water production from the field has 
increased from month to month, but is 
not a serious problem at present, About 
half the wells now produce a little Water 
along with the oil, and most of they 
produce only a few bbl. of water daily 
Most of the water comes from a fey 
edge wells. One well in the west seg. 
ment accounted for 90 per cent of the 
water produced by all 6 wells reporting 
water in that segment during a recep; 
month. 


@ Water production not serious noy, 
Twelve wells in the east segment pro. 
duced an average of 20 bbl. water daily 
or 80 per cent of the water made by all 
34 water wells in that segment during 
the same month. The other 22 welk 
made less than 10 bbl. of water daily, 
The biggest water well in the east seg. 
ment made about 50 bbl. of water daily 
with 100 bbl. of oil. 

Treating systems are installed at most 
tank batteries, but little difficulty is en. 
countered at present in separating the 
oil and water. 

Most of the pumping wells are 
equipped with 94-ft. 330,000-lb. galva- 
nized angle iron derricks, concrete 
floors, and pumping units driven by 
multi-cylinder gas engines. The units 
and engines are usually mounted ona 
common I-beam base that is set on'a com 
crete foundation. Several kinds of rodg 
and oil well pumps are being used. M 
2-in. insert type pumps are being 
but some 214-in. common working 
rel pumps are installed in the 2 
tubing. With the current high fluid | 
in some wells, the pumps are someti 
set 500 ft. or more off bottom. 

When operated at 15 or 16 strokes 
min. and a 54-in. polished rod str 
the wells produce from 50 to 300 bbl. 
oil per day. Considerable difficulty 
sometimes had in opening up the 
sands enough to-obtain a 100-bbl. w 
In these cases, the oil sands are usu 
reperforated and the wells tested by 
swabbing before the pump is installed. 
The completion process sometimes takes 
as much time as drilling. 

The Gulf Refining Company operates 
about half of the wells in the field at 
present. The remainder of the wells are 
operated by the following companies: 
Fair & Billings, 2; Fohs Oil Company, 4; 
Frank & George Frankel, 4; Graham & 
Lewis, 1; Claud B. Hamill, 1; Hassie 
Hunt Trust, 1; W. B. Johnston, 1; Kimg- 
wood, 2; Magnolia Petroleum Company, 
2; Midstates Oil Corporation, 3; Rogers 
Lacy, 6; P. G. Lake, Inc., 3; Lion Oil 
& Refining Company, 2; Sinclair-Wyo- 
ming Oil Company, 1; Sun Oil Com- 
pany, 4, and Tide Water Associated Oil 
Company 1. 

Although the field activity centers 
around the town of Heidelberg, many of 
the operations are handled from com- 
pany field offices at Laurel, about 14 
miles south, or from district offices at 
Jackson, which is approximately 100 
miles northwest of the field. kk 
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“Hpood News for the Oil Industry” 


LUFKIN 


tonowal top Feacellme production 


LUF 


With the completion of war contracts, top peace- 
time production of Lufkin Pumping Units is fast 
being reached. This, together with our tremend- 
ously increased manufacturing facilities, our 
reconversion will mean new records in the 
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total production of Lufkin Pumping Units. 
As “old timers” have put it—“this is good news 
for the Oil Industry.” 

Consult Lufkin today! A long range program 
plan will be mutually helpful. 














COMPANY LUFKIN, 


BAYWAY UNIT HOLDS U.S. 
POLYMER MAKE RECORD 


By JOHN H. KUNKEL, Refinery Editor 


| EXCLUSIVE | Five o’CLOCK on the 
morning of October 
31, 1941, was an auspicious moment at 
the Standard Oil Company of New Jer- 
sey refinery at Bayway, New Jersey. At 
that hour, on that date, Jersey Standard 
placed its then new polymerization plant 
on stream that: 

(a) On April 30, 1945—3 years and 
6 months later—was still on stream with 
a record of 30,600 continuous hours of 
operation with every evidence that the 
run can be continued until an arbitrary 
decision to take the plant off stream is 
made, and, 

(b) As a result of this continuous 
run, Jersey Standard’s Bayway refinery 
has earned the distinction of having 
made more polymer product than any 
other U. S. refinery; the polymer being 
shipped to Jersey’s refinery at Baton 
Rouge, Louisiana, as feed for that re- 
finery’s hydrogenation plant making 
hydro-polymer. 

In addition, the Bayway poly plant’s 
effluent representing concentrated isoC, 








is shipped to Jersey's Baltimore refinery 
for alkylation. Therefore, in combina- 
tion with its polymer make, the plant 
has contributed materially to Bayway’s 
participation in the 100-octane aviation 
gasoline program and the war effort. 
Table I details the history of the poly- 


-merization plant’s run during the first 3 


years (to October 31, 1944) in terms of 
fresh C, charged, polymer made, yields, 
average conversion of unsaturates, in- 
spections of the hydrocodimer cut, cat- 
alyst consumed, and gallons of polymer 
made per barrel of catalyst consumed. 

The plant was designed by Jersey 
Standard’s process engineering depart- 
ment and built by Foster Wheeler Cor- 
poration. UOP catalyst is employed in 
the reactors, and, the reactor cooling 
system is licensed by The Barrett Divi- 
sion, Allied Chemical and Dye Corpo- 
ration. 

Originally, the plant was designed for 
a non-selective operation polymerizing 
propylenes and butylenes for motor gas- 
oline, and it likely will be so operated in 
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postwar. Just before the plant went op 
stream in 1941, as a means of making 
its products available to the 100-octane 
program, the C, stream was eliminated 
from the plant’s feed so that a selectiye 
operation, combining n-butylene and jgo. 
butylene to form an unsaturated octane, 
could be conducted. 


@ Feed. For the selective operation 
the feed is C, originating in the Bayway 
refinery, off-site from the polymerization 
plant, and, processed off-site for the pro. 
duction of a 98-99 per cent-pure C, feed 
stock. 

Pressure distillate from the cracking 
coils in the refinery’s thermal cracking 
units pass through a splitter, the bot. 
toms from which are C,-free, and the 
overhead a C,-C, -+ fraction. Down. 
stream this splitter overhead is joined by 
a C,-C, cut, rich in percentage of isoC,, 
from the refinery’s fluid catalytic crack. 
ing unit and the combined streams enter 
a stabilizer for the overhead rejection of 
the C,-C, fraction as required by the se- 
lective operation in the poly plant. 

Bottoms from the off-site stabilizer, a 
C,-C, + fraction, enter a debutanizer 
where the C,-C, + fraction is rejected 
while the overhead, after being con. 


Scale model of Bayway plant made by 
Foster-Wheeler Corporation now is 
part of the permanent petroleum in- 
dustry exhibit in the Smithsonian In- 
stitute. Reactors at extreme left show 


tube arrangement. Fractionation sec- . 


tion is at the left center and feed 
preparation section is at the right. 
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: densed, is liquid C,. This stream splits As the ensuing ‘reaction is a high- a run of 1000-1500 hr. The time for 
zer,a ff with part going to the refinery’s chemi- pressure operation, a 20-stage centrif- change of catalyst is indicated by sev- 
anizer § «aj products plant and the remainder— ugal pump takes suction on the settling eral factors: Evidence of a high pres- 
jected approximately 8000 gal. per hr.—going drum, increasing the feed pressure to sure drop across the reactors; tempera- 
- Con tothe polymerization plant as feed. The 600-900 lb., the exact pressure being ture loss, and/or hydrocarbon analysis 
feed as stated is 98-99 per cent C,, the governed by the temperature of the re- showing presence of isobutylenes in the 
wsaturates approximating 40 per cent. actor, before passing it through 3 feed reactor effluent. 
deh Ratio of isobutylene to n-butylene is 1:2. heat exchangers in series as the cold Each reactor contains 3 vertical tube 
pos FA @ Flow. The polymerization plant medium. bundles, arranged for parallel flow, with 
wae has 3 sections, as follows: The hot medium in the exchangers is 20 catalyst-filled, parallel connected 
z 1. Feed preparation consisting of stor- effuent from the reactors at a tempera- tubes each measuring 24 ft. by 5 in. 
n In prep g ° eck & 
show age drums, feed cooler, feed surge drum, ture of 310-390°F. The temperature of 1.D., to a bundle. Each tube is encased 
a see- . | yater-wash tower with settling drum, the feed out of the exchangers is about within a condensate jacket. A 3-in. filler 
feed feed heat exchangers, reactor feed pre- 280°F.,-and the flow now is to a feed bar may be inserted in each of the tubes, 
right. heater and supporting pumps; these preheater using high-pressure steam but, at present, filler bars are not used 
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wits being those used during the selec- 
tive operation. 

2. Reactor section consisting of 4 re- 
actors, efluent filter, a condensate gath- 
ering system, and a steam disengaging 
drum. 

3. A fractionation section consisting 
of a stabilizer and debutanizer, their 
treboilers and overhead condensing sys- 
tems, distillate collecting drums, reflux 
pumps and aftercoolers. 

The plant’s feed is collected in 3 stor- 
age drums from which it is pumped to 
join a recycle stream that is a portion 
of the overhead products from the frac- 
tionation section towers amounting to 
approximately 6000 gal. pér hr. This re- 
cycle stream is 90 per cent saturated 
C, plus 10 per cent unsaturates. 

The combined fresh feed and recycle 
pass through a cooler using salt water 
as the cold medium, and at a tempera- 





from the steam disengaging drum in the 
reactor section. The temperature of the 
feed from the preheater is held constant 
at 10°F. below that of the outlet tem- 
perature of the reactors by a tempera- 
ture recording control in the steam 
transfer line from the disengaging drum 
which, in turn, is controlled by a pres- 
sure recording control. From the pre- 
heater, the now conditioned feed flows 
to the reaction section. 


@ Reaction section. There are 4 re- 
actors in parallel, with 3 constantly on 
stream while the fourth is down for 
change of catalyst. When catalyst has 
been changed in a down reactor, it is 
reserved for standby service until it is 
time for renewal of catalyst in one of 
the remaining 3 reactors, when it is re- 
turned to service. The catalyst in each 
reactor is changed after it has completed 


and the catalyst bed extends the full 
length, and across the diameter, of the 
tube. Feed flow is overhead to a reactor, 
to a tube bundle and down through a 
single tube. 

@ Reactor cooling cycle. The reactor 
temperature is 310-390°F. The reac- 
tion is exothermic, and the heat of reac- 
tion is dissipated by means of a closed 
reactor cooling system. 

The cooling system consists of a con- 
densate collecting drum that receives 
condensate from the fractionation sec- 
tion reboilers, from which make-up 
condensate is pumped to a steam dis- 
engaging drum. Condensate off the bot- 
tom of the drum flows to the reactors, 
to the bottom of the condensate jackets 
surrounding the tubes, the heat of reac- 
tion forming a thermal syphon that re- 
turns to the steam disengaging drum 





ture of 90-100°F. the stream enters a 
feed surge drum. The 3 feed storage TABLE 1. U. O. P. Poly plant rates as of October 31, 1944. 
drums, together with the feed surge ee ee a ee el, 
drum, have a combined capacity of 80,- e staat.) Year | First Second | Third 
eo. P k h Preah i ela, WAMU 52. oc cease occ ves oo asp asantas vem 789,308 1,717,108 2008.738 
transter um ss ti n e Sbl. per day.. eee WETeTyTy TTT TET TLTTT Ti 1 4, : 5 8 
feed ved P P r cs kt aad d Selective poly. product, total bbl................... EE ee 248,769 568,701 592,238 
surge drum, and the feed Is passe Se eee are au adh Grr eng asta ahadans Seatnen 682 1,558 1,618 
through a water-wash drum for the re- Yield, per cent on fresh feed... .. Se Ce ee err 31.9 33.1 24, 
moval f ° d f Average conversion of unsats., per cent on fresh feed...............--++- 73 75 65° 
hi ‘h of nitrogen compounds, alter Hydrocodimer cut. Bsaesssossnrenstersssentnarenntn cores inennens 160-270°F 160-370°F. 160-300°F. 
which j i I BO xn kb accactsaeTeriessesiactcensoraad 
lied agama settling drum where 1-C 0. N. (44.0 ce. Tel) (biend val.)............sscssssssssessesvees | 108-105 | 103-105 105¢ 
€ water is rejected. 3-C O. N. (+4.0 ce. Tel) (St. 4 blend val.)....7........ 102-105 102-105 104 
The feed in the settling drum is at a Wh, W AGUNIIB GID. «5 5c i ileeeessnsitastrccidavondnesens | 96,300 242,600 161,790 
i * ee rrr errr Torre ee 108 98 154 
Pressure of 140 lb. per sq. in. gage* and | 
> ° scan - Sa er. ae ee a 
a temperature of 110°F. *First year November 1, 1941 to October 31, 1942. Third year—November 1, 1943 to October 31, 1944. 
coum Second year—November 1, 1942 to October 31, 1943. {Straight rating. 
All pressures are in Ib. per sq. in. gage. 
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where steam formed by the heat of reac- 
tion is separated from condensate. 

An overhead steam line from the dis- 
engaging drum goes either to the previ- 
ously mentioned feed preheater in the 
feed preparation section or, if an excess 
of steam is produced, to the refinery’s 
110-lb. steam system or to exhaust 
steam. If insufficient steam is produced 
by the heat of reaction due to low con- 
version, or if a high steam rate is re- 
quired to the preheater in the feed prep- 
aration section, provision is made to 
bleed 110-lb. or 600-lb. steam to the dis- 
engaging drum. 

A pressure recording controller on 
the disengaging drum steam production 
line establishes the steam pressure for 
the entire cooling system, and, conse- 
quently, sets the temperature of the re- 
actor cooling water as well as the tem- 
perature of the steam to the feed pre- 
heater. 


@ Fractionation. Effluent from the re- 
actor tubes gathers in a common line, 
and passes through a filter containing 
glass wool for the removal of any en- 
trained catalyst fines, after which it flows 
through the previously mentioned feed 


Feed preparation unit. 


heat exchangers, then through a debuta- 
nizer preheater in which the hot medium 
is condensate from the fractionation sec- 
tion’s reboilers and thence to the frac- 
tionation section. 


@ Effluent fractionation. The frac- 
tionation section consists of stabilizer 
and a debutanizer. The dimensions of 
these columns are identical: 74 ft. high 
by 6 ft. I.D., and each contains 30 plates 
on 24-in. centers. Each of the columns 
is equipped with an individual kettle- 
type reboiler, and each has its own over- 
head condensers, distillate accumulator 
drum, and overhead product aftercooler. 
A bottoms product aftercooler serves 
the debutanizer and it is so arranged that 
should the debutanizer be down it can 
serve the stabilizer. 

The fractionation section piping is so 
arranged that, when the selective opera- 
tion is conducted, the stabilizer and 
debutanizer can be used in series and, 
further, so that either one of the columns 
alone can be used without suspending 
the make of polymer product should the 
other column be down. 

When conducting the selective opera- 
tion, effluent from the reactor section 
flows to the stabilizer, entering over its 
15th plate. The stabilizer is designed for 
a pressure of 250 lb. Its temperatures 
are: Bottom, 245°F.; top, 120°F. 





Stabilizer overhead, concentrated 
isoC,, passes through 2 salt water-cooled 
condensers in series to the distillat, 
drum whence a portion of the distillgt. 
is pumped back over the tower top as 
reflux while the excess goes either to the 
stabilizer’s overhead product aftercogle; 
and to storage for subsequent shipmen 
to Jersey’s Baltimore refinery for alky. 
lation, or to join the distillate from the 
debutanizer overhead and with it to Pass 
through the debutanizer’s overhead aft. 
ercooler, thus becoming part of the re. 
cycle product that joins the fresh feed 
to the plant. 

Bottoms from the stabilizer, contaip. 
ing a part of the C, and polymer, pass 
through its kettle-type reboiler. There 
is no pump around from the reboiler 
back to the stabilizer. A wier retards 
liquid-flow across the reboiler to permit 
flashing off of vapors that flow under 
their own pressure back to the stabilizer 
bottom. Liquid overflowing the wier 
passes from the reboiler bottom to the 
debutanizer. 

The debutanizer is designed for a 
pressure of 75 lb. Its temperatures are: 
Bottom, 325°F.; top, 125°F. 

’ Feed to the debutanizer enters over 
its 15th tray. The debutanizer overhead 
product is concentrated n-butylene and 
saturated C,, which is condensed and 
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Weld in 9 Fittin 9S Information JN PRACTICE, Tube Turns Catalog 111 has 
roved to be amazingly helpful to every- 
mA concerned. Cousulting engineers find it a 
sees veritable mine of conveniently organized information on the use 
fitting every and application of welding fittings. To the design engineer it fur- 
nishes both technical help and complete specifications. 
_ it ti Catalog 111 reduces the purchasing agent’s job to simplicity it- 
» = SI lia ion self, with specifications conveniently thumb-indexed and printed 
: in big, clear figures. For the storekeeper, it provides a complete 
pictorial arrangement of the entire Tube Turns line for instant 
identification, to simplify his inventory keeping. And in it the 
pipefitter discovers a world of helpful information for is job. 
When you use Tube Turns Catalog 111, you have the complete 
line of over 4,000 items right at your fingertips, together with 
many charts and tabulations never before published. Let this valu- 
able reference work simplify your job. It’s free for the asking! 


Selected Tube Turns distributors in every principal city 
are ready to serve you from complete stocks. 


TUBE TURNS (Inc.), Louisville 1, Kentucky. Branch 
Offices: New York, Chicago, Philadelphia, Pittsburgh, 
Cleveland, Dayton, Washington, D. C., Houston, San 
Francisco, Seattle, Los Angeles. 


THE COMPLETE LINE OF WELDING FITTINGS AND FLANGES 
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Reactors and towers. 


goes to that column’s distillate drum. 
Any gas from the distillate drum goes 
to the gas absorption plant. The distill- 
ate drum temperature is so controlled, 
however, that little or no gas forms. 

A reflux pump takes suction on the 
distillate drum to return a portion of the 
distillate back over the tower top as re- 
flux, while the remainder, which may be 
joined by excess stabilizer distillate, 
flows to the debutanizer’s overhead prod- 
uct aftercooler. The stream from the 
aftercooler splits, part forming the re- 
cycle to the fresh feed while the balance 
goes to storage for motor gasoline vapor 
pressure control. 

Debutanizer bottoms, the polymer 
product, pass through that column’s ket- 
tle-type reboiler, identical with that 
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serving the stabilizer, are aftercooled, 
and go to storage for shipment to the 
hydrogenation plant in Jersey’s refinery 
at Baton Rouge, Louisiana. 


@ Plant design responsible for long 
run. The plant’s long run is due to its 
design, which permits the bypassing of 
all individual drums, reactors, and col- 
umns. Thus, any of these units can be 
taken out of service without shutting 
down the entire plant. 

In the selective operation, the series 
use of the stabilizer and debutanizer 
makes it possible for either column to 
be down without interrupting polymer 
make. 

The debutanizer, for example, can be 
taken off stream, in which circumstance 
the stabilizer bottoms, instead of going 
to the debutanizer as feed, bypass that 
column and, as polymer product, go to 
the debutanizer bottoms aftercooler and 
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then to storage. Conversely, the stabilj. 
zer can be taken off stream by directj 
the reactor effluent into the debutani: 
When either column is off stream 

polymer make continues, however, 
is impossible to concentrate isoC, 
shipment to Baltimore. ; 

Since, as has been pointed out, eith 
column may be off stream without ing 
rupting polymer make, the reader » 
query: “Why the stabilizer?” } 

The answer checks back to the fagp 
that: % 

(1) In the non-selective operation for 4 
which the plant originally was designed 4 
a mixture of C, and C, is fed to the 
reactors where a polymer of C, and @ 
is formed. The effluent from the re 
actors, which then contains a mixture of 
C, C, and polymer, is delivered to the 
stabilizer, the function of which is j 
remove the C, as an overhead cut. The 
bottoms from the stabilizer, which con. 
tain a mixture of C, and polymer, are 
then delivered to the debutanizer, where 
the butane is removed as an overhead 
cut and the polymer as a bottoms. Inas- 
much as no C, is fed to the reactors in 
the selective operation, this tower is 
available for removing a concentrated 
stream of isobutane for delivery to Jer- 
sey’s Baltimore Refinery for alkylatioa, 

(2) Although the primary objective 
of the selective operation is that of mak- 
ing polymer for Baton Rouge, the sec- 
ondary, and equally important objec- 
tive, is that of concentrating as much 
isoC, as possible for the Baltimore re- 
finery, which normally is not a function 
of the poly plant. 

(3) The polymerization plant, as 
originally designed for a non-selective 
operation, was not built to handle 16,000 
gal. per hr. of C, feed as is handled in 
the selective operations; therefore, the 
debutanizer overhead product conden- 
sers alone are not sufficient in their ca- 
pacity during summer months. 

The flexibility of the plant’s design 
enabled the stabilizer to be placed in 
series use with the debutanizer, thus 
making the present selective operation 
possible, and, at the same time, con- 
tributing in a large way toward the 
plant’s long, continuous run. 














@ Metal inspections: As a result of this 
flexibility in design, the plant has been 
metal inspected twice since going on 
stream without interrupting its opera- 
tion. The first such inspection took place 
at the end of the first year, whereas the 
second occurred at the end of the second 
year. Transfer lines were not metal in- 
pected at either time as it is contended 
that if no corrosion is found in the major 
units, none will be found in the lines. 
As no corrosion was found during the 
last metal inspection, a decision was 
reached to conduct future inspections 
only at the end of 2-year intervals. 


@ Acknowledgments. The writer de- 
sires to acknowledge the contribution of 
J. B. Hanna, technical assistant, Stand- 
ard Oil Company of New Jersey, Bay- 
way Refinery, who supplied the data 
from which this article was wie 








In catalytic cracking, maximum catalyst activity produces 


optimum yield of gasoline—maximum profits. This is another 


of many advantages enjoyed by Houdry licensees. For Houdry 
and TCC units maintain the highest equilibrium catalyst 


activity of all catalytic units. a a quien 


HOUDRY PROCESS CORPORATION, WILMINGTON, DEL. 


Houdry Catalytic Processes and the TCC Process are 
available through the following authorized firms: 


E. B. BADGER & SONS CO. THE LUMMUS COMPANY BECHTEL-McCONE CORP. 
New York City, New York Los Angeles, Calif. 


HOUDRY | 


CATALYTIC 


PROCESSES § 
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Boston, Massachusetts 
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By W. F. MARTIN 


Texoma Natural Gas Company 


| EXCLUSIVE | THE accompanying chart is 
based on the formula: 

Q =c(hp,) *. 

Where: Q = volume of gas, in cu. ft. at a 
temperature of 60°F., of a specific gravity of 
0.600, and on a pressure base of 16.4 lb. per sq. 
in. abs. 

h = differential in inches of water, and 

p, = static in lb. per sq. in. gage + 13 lb. 

Special scales are designed for (h)” and 
(p.)*, and are designated Scales A and B, re- 
spectively. A = (h) *, and is identified by the dif- 
ferential, and B = 1/(p,), and is identified by 
the static in lb. per sq. in. gage. 

The chart is designed for a reading arm pivoted 
at zero at the lower left-hand corner of the chart. 
The hair line in the center of this arm permits 
fast and accurate reading. 

For brevity, convenience and clarity, letters are 
assigned to the other scales. Definitions of letters 
are as follows: 

C = meter coefficient, 

D = pressure extension for 24 hr., 

E = pressure extension for | hr., 

F = volume of gas per hr., 

G = size of orifice, and 

L = center line of arm. 

Values of scales are as follows: 

C depends upon F, and vice versa, 

D is read as hundreds. 


ORIFICE METER PRESSURE EXTENSION 


P 683.32 


CHAR 














PROBLEM NO. 1 
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E is read as tens, 

G depends upon the meter coefficient, 

and size of meter run. 

Meter runs: 4-in. has columns for co- 
efficients of 2, 3, and 4 figures; that is, 
coefficients reading as tens, hundreds, 
and thousands; 6-in. has same; 8-in. has 
also a tens of thousands column. 


@ Operation. When L is placed on the 
intersection of A and B, A is divided by 
B. The quotient A/B is read on the E 
Scale where L crosses the “10” horizon- 
tal line, and is the hourly pressure exten- 
sion. The 24-hr. pressure extension is 
read where L crosses the D scale. With L 
at the intersection of A and B, the ver- 





tical line representing F, or quantity, yjl] 
touch L at the horizontal line represen, 
ing C, or the meter coefficient. The yalye 
of F will determine the value of C, ang 
the value of C is the guide to the column 
in meter run section in which will }, 
found G, or size. of orifice. 

@ Problems. (Refer to illustrations), 








PROBLEM NO. 2 


A 


PRESSURE EXTENSION CHART FOR 10 15 20 


ORIFICE METERS 


Based on Atmospheric Pressure of 13 Ib. 


per sq. in. 
INSTRUCTIONS 


Definitions: A—Differential in in. of water. B 
—Pressure in lb. per sq. in. gage. C—Hourly me- 
ter coefficient. D—-Pressure extension for 24 hr. 
E—pressure extension for 1 hr. F—Volume for 
1 hr. G—Orifice size. L—Center line of arm. 
















Example: A—30; B—250; F—300,000 cu. ft.; 


meter run 6 in. 
Required: G. 


Procedure: Place L at intersection of A 30 and 
B 250; at intersection of F 3 and L read C 3400; 
follow C 3400 to right and in 6-in. meter run sec- 


tion under “1000” read G 31% in. 





Example: A—30; B—250. - 
Required: E. 


Procedure: Place L at intersection of A 30 and 
B—250, and read E 88.8 where L crosses C 10. 





Example: A—30; B—250; C—3400. 


Required: F. 


Procedure: Place L at intersection of A 30 and 
B 250, and where L intersects C 34 read 300,000 


cu. ft. 





Note: Read 24 hr. extension where L crosses 


Scale D. 
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Crude Oil 
Emulsion 


Problems? 





.. the complete answer. Years of continuous research in the 


treating of crude oil emulsions conducted by the Tretolite 
Research Laboratories, plus the findings of trained Tretolite 
field engineers, have resulted in a large collection of experi- 
mental compounds ...a veritable “library” from which to 
choose in helping you solve your particular dehydrating 
problems. A call to the Tretolite field representative in your 


area will place this fund of knowledge at your disposal ... 


quickly bring you the right answer. 
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TretQ- Lite 


DEHYDRATING DESALTING 


TRETOLITE COMPANY Manufacturing Chemists 
Webster Groves, St. Louis County, Mo., Los Angeles, Calif. 








No. 1. Differential = 30-in.; static = 
250 lb. per sq. in. gage; F = 300,000 cu. 
ft. Meter run is 6 in. 

Required: Size of orifice. 

Procedure: Place L at intersection of 
\ 30 and B 250, follow F 3 to L and read 
C 3.4, which intersects F 3 at L. As the 
value of F is in hundreds of thousands, 
the value of C will be in thousands. 


adapted to greater ranges, however. In 
order to show this adaptation, sketches 
have been traced from the chart. These 
sketches contain only enough lines to 
illustrate the adaptation. 

Referring to Sketch A, it will be noted 
that it illustrates the use of the chart for 
meters having a differential range of 


50 in. and a static range of 1000 lb. A 
differential of 30 in. and static of 250 Jb, 
gage have been chosen for the illustra. 
tion. Let the static of 250 lb. represent 
half of the static reading. E, represents 
a permanent line, or an additional scale, 
E, represents the 50 per cent horizontal 
line. When half the static reading jg 





(300,000/88.8 = 3400—). Follow C 34 to the A 


right to 6-in. meter run section. As C is in thou- | 


sands, the size of orifice will be found in the 10 15 20 


“1000” column. It will be noted that, to be able to 
deliver 300,000 cu. ft. of gas per hr., a 31/-in. ori- 
fice is needed. Orifice sizes are based on pipe tap 


connections. 


No. 2. Differential = 30 in.; static = 250 Ib. 


per sq. in. gage. 


Required: Hourly pressure extension. 

Procedure: Place L at intersection of A 30 and 
B 250. Where L crosses the “10” horizontal line, 
read E 8.88. As E is read as tens, the pressure ex- 
tension is 88.8. If the 24-hr. pressure extension is 
desired, note where L crosses D. This reading is 
21.3, and since D is read as hundreds, the pres- 


sure extension is 2130. 


No. 3. Differential = 30 in.; static = 250 Ib. 
per sq. in. gage; meter coefficient = 3400. 


Réquired: Hourly delivery. 


Procedure: Place L at intersection of A 30 and 
8 250. Follow C 3.4 to L, and note that it inter- 
sects F 3 at this point. As the yalue of C is in 
thousands, the value of F will be in hundreds of 
thousands. Therefore, the hourly delivery is 300,- 


000 cu. ft. 


The chart is primarily designed for differen- 
tial ranges not exceeding 40 in., and static ranges 
not exceeding 400 Ib. per sq. in. gage. It can be 











PROBLEM NO. 3 


8 9 10 


































25 30 35 40 


100 


110 


350 








88 


THE PETROLEUM ENGINEER, August, 1945 








ae ea 





100 Ib. A 
of 250 Ib, 
illustra. 
represent 
> presents 
nal scale, 
orizontal 
ading jg 
a 


—_ -~ a 4. 4 








945 





nN A 
VIGTAULIL 


/ 
|| ee 





2 


because there is A UNION AT EVERY JOINT! 


Dismantle two joints any- 
where in the Victaulic line 
...and any individual pipe 
length, valve or fitting re- 
quiring maintenance or repair can be 
quickly removed or replaced. Adjoin- 
ing sections are undisturbed . . . pipe 
ends and couplings are uninjured. 
This is an advantage in maintenance. 
But Victaulic advantages begin with the 
installation .,, the speed and ease with 


ARE LURE FROM 
a To Him 


OIL MINING 


MARINE 


which the couplings can be assembled 
... the built-in flexibility of every joint, 
which eliminates accurate alignment 
and allows pipeline to follow the con- 
tours of the ground with a minimum of 
fittings...the leak-proof and mechan- 
ical lock features... 

For full details, write for our new 
Victaulic Catalog and Engineering 
Manual... Address VICTAULIC COMPANY 
OF AMERICA, 30 Rockefeller Plaza, New 
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MUNICIPAL 


York 20, N. Y. Other Victaulic offices — 
Victaulic Inc., 727 West 7th St., Los 
Angeles 14, California; Victaulic Co. 
of Canada, Ltd., 200 Bay St., Toronto. 


Reg. U. S. Pat. Of. 


SELF-ALIGNING PIPE COUPLINGS 
AND FULL-FLOW FITTINGS 


Copyright 1945 by Victauiic Co. of America 
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used for computation, a reading is taken and for 24 hr. are read at 4 on scales E A 
where L crosses E,, L is moved to this and D, respectively ; orifice size is indi- 
reading on E,, and the pressure exten- cated, for a particular meter run, by a 30 


sion is read on the E scale where L 
crosses the “10” horizontal line, and the 


24-hr. extension is read where L crosses . 


the D scale. 

Referring to Sketch B, it will be noted 
that it illustrates the use of the chart for 
meters having a differential range of 
100 in. and a static range of 500 Ib. 

Half the differential reading will be 
used in making the computation. A read- 
ing will be taken where L crosses E,, L 
will be moved to this reading on E,, and 
pressure extension will be read on E 
where L crosses the “10” horizontal line. 
The 24-hr. extensions will be where L 
crosses the D scale. 

One additional line drawn on the chart 
will adapt it to any differential and static 
combination desired. The points for this 
line are established as follows: 

Differential limits are from 10 to 40 
in.; static limits are from 100 to 400 lb. 
Draw a line from zero to the intersection 
of A 10 and B 100, and another line from 
zero to. the intersection of A 40 and B 
400. For example, take Sketch A, where 
static is doubled. The first point is 
(213/113) and is placed on the line 
from zero to the intersection of A 10 and 
B 100. The second point is 44(813/ 
413)” and is placed on the line from 
zero to the intersection of A 40 and B 
400. Place a straightedge on these 
points and draw a line. Make the read- 
ings as shown in Sketch A. 

Where there is only a change in the 
differential, the line is horizontal. Its 
point is %4(h,/h)* where h, = the 
changed differential. 

Where there are changes in both dif- 
ferential and static, the points are estab- 
lished as follows: Y[ (h:/h) (pa:/p.) ]*, 

where P,, = the changed static. 

To sum up: When L is at intersection 
of A and B, coefficient C intersects vol- 
ume F at L; pressure extensions for 1 hr. 
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horizontal line intersecting volume F at 


































































































L. This is accomplished by one movement 
of L when differential and static ranges 
are within limits shown on chart. > 
250 | pie 
Yo PRESSURE EXTENSIONS 
D i Y 
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z EMPHASIZE HALF VALUES ABC /E 
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If differential and static ranges are 
beyond the limits shown, use a special] 
line (Sketches A and B) for an initial 
reading at L, transfer L to this reading 
on the 50 per cent horizontal line, and 
read pressure extensions on their respec- 
tive scales. With L on correct pressure 
extension, it is the same as if L were at 
the intersection of actual differential and 


static. In event: pressure extension 
ceeds the scope of scales E and D, 
the reading at E,, and move L tot 
reading on the 100 per cent horizont 
line. (Sketch C). With L in this positi@ 
E and D readings are pressure ext 
sions/2. Any computation, under 
conditions, requires no more than # 
movements of L. we 
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HAULING POWER 
_ AND STAMINA 
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= ORIGINAL Excyusive BUILDERS 
FOUR-wueei-opive TRUCKS 


Oil-field truck-engineering experience 
accounts for FWD’s reputation for re- 
liability with oil-field men. 


Close contact with the needs of many 
oil-field organizations has enabled 
FWD engineers to provide the most in 
truck hauling power and stamina — to 
apply the four-wheel-drive principle 
to greatest advantage —to gain the 
most in powered traction, equalized 
power and load distribution, the ample 
reserve power and rugged construc- 
tion required to meet every condition 
and emergency in oil-field service. 


FWD builds a complete line of 
four and six-wheel drive trucks — 


Write for literature 


THE FOUR WHEEL DRIVE AUTO CO. 


Clintonville, Wisconsin 


Canadian Factory: KITCHENER, ONTARIO 





SALT WATER DISPOSAL IN EAST TEXAS 


| EXCLUSIVE | @ Filters. Filters 
are the last and one 
of the most important parts of the 
treatment of salt water. Nearly all the 
filters employed in‘the treatment of salt 
water use sand as a filter media. These 
filters deliver uniformly clear water, 
free from suspended matter, particu. 
larly iron oxide. If the water is per- 
fectly clear, without any suspended 
matter, is stable with respect to car- 
bonates, contains 0.5 PPM of chlorine, 
and not more than 0.1 PPM of iron, 
it is ready for injection into the well. 

There are two types of filters being 
used in the East Texas field. One is the 
rapid sand filter and the other is the 
slow sand filter. 

The one most generally used is the 
rapid sand filter. There are three kinds 
of rapid sand filters: One, and the most 
important, is the closed steel tank; 
the second is the open steel tank, and 
the third is the open concrete tank with 
aloxite plates. 

The closed steel tank is by far the 
most universally used in the field. (See 
Fig. 61.) These tanks are usually 8 
ft. in diameter with just a little over 
50 sq. ft. of sand area. The filter shells 
usually use heads of approximately the 
same radius as the diameter of the 
tank. These heads are approximately 
3% in. thick. The rest of the filter is 
5/16 in. thick. The overall height of 
the filters is of secondary importance, 
as long as there is room for an upper 
and lower header, 3 ft. of filter sand 
and gravel, and a few inches of open 
free board for expansion of the sand 
during backwashing. The filter sand 
and gravel is usually referred to as a 
charge. 

The inlet header, which may enter the 
tank either from the side or the top of 
the shell spreads out from one 6-in. open- 
ing to eight 2-in. openings with these 
openings being pointed upward. These 
headers are well supported in the shells. 

The lower header or effluent header 
is connected with a 6-in. outlet. The 6- 
in. pipe runs the entire width of the 
tank; thirty 2-in. laterals then cover the 
tank. The 2-in. laterals in turn have 
cast iron nozzles attached to them. Each 
nozzle has three 1-in. holes and there 
are approximately 180 nozzles in each 
8 ft. diameter filter. The nozzles may be 
either above or below the headers, but 
in any case the holes in each nozzle point 
down. The nozzles are usually turned 
down to facilitate the cleaning opera- 
tions and the removal of the filter charge. 

The bottom layer in each filter is 
usually a layer of ordinary gravel. (See 
illustration.) This has been placed here 
to hold the 4-in. cement layer above. The 
4-in. cement layer is placed in the bot- 
tom of each shell to eliminate as much 
of the dead space in the filter as pos- 
sible. This 4-in. layer of concrete is 
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poured to within an inch and a half of 
the nozzles. 

The next layer used is 114-in. by 34-in. 
gravel and is 3-in. thick. Then comes a 
layer of 34-in. by 14-in. gravel and then 
a layer of 14-in. by 14-in. gravel and 
then a layer of 14-in. by 14-in. gravel. On 
top of all of this is placed a 24-in. layer 
of filter sand. This sand has been thor- 
oughly washed and cleaned. The size of 
the granules ranges from .40 mm. to .48 
mm. Sharp jagged sand is preferred to 
round sand. The coefficient of uniformity 
of the sand should not exceed 1.6. Each 
layer of sand and gravel must be very 
evenly placed in the filter. 

There are usually five connections to 


each filter. They are: Influent raw water, - 


effluent filtered water, influent backwash 
water, effluent backwash water, and set- 
tling line. The size of the valves and lines 
must be determined by the available 
heads and the volume of water to be 


handled. 


- will make a considerable difference in 


P 501.61 


VOCATIONA 
CLASS 
PROCEEDING 


INSTALLMENT NO. 10 


Backwash lines on the newest desigy 
have 5-in. valves. The influent raw wate 
and effluent filtered water lines have 
in. valves. The settling line has a 3.j 
valve. These valves are of the lubricated ; 
plug type and are made of cast iron) 
Some gate valves are used. 

The filter rate through the filters may 
run as high as 3 gal. per sq. ft. per miny 
or about 150 gal. per min. The quali : 
of the raw water coming to the filter 












the amount of water a filter can handle. | 
Turbid water will require a much slower 
rate of filtration. 

The filter charge will have to be 
changed from time to time because of 
the accumulation of oil, bacteria, iron” 
oxide, and calcium carbonate in the 
sand. These four foreign substances tend 
to cement the sand together and prevent. 
the proper expansion and grinding ac. 





FIG. 61. 
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STAYS LONGER on the reel in your stockroom .. . 






f because it stays longer on the job. 

i 

f LONGER PERIODS between replacements is the best 

i) evidence of better value in Rochester ropes . . . 

| over-specification in every grade and size. 

i FOUR YEARS of uninterrupted production have disclosed 
i better ways and means to make Rochester ropes better 
/ than ever. As government contracts are fulfilled, increasing 
| quantities will be available for non-priority users. 

| Order now for the earliest deliveries. 

t} 


ADCHESTER eee 


JAMAICA, NEW YORK « CULPEPER, VIRGINIA 
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tion when the filter is being backwashed. 

The sludge or sediment during opera- 
tion collects on the top of the sand to a 
depth of approximately 14-in. to 3/16-in. 
before it becomes necessary to backwash 
the filters. The length of periods be- 
tween backwashing is dependent upon 
the accumulation on top of the sand and 
the amount of head available. The back- 
wash rate for a sand filter is recom- 
mended at between 12 and 15 gal. per 
sq. ft. per min. or from 600 to 750 gal. 
per min. for each 8-ft. diameter filter. 
This rate is designed to give the maxi- 
mum expansion of the bed without car- 
rying sand over with the backwash 
water. _ 

This expansion of the bed and the 
grinding action that occurs will remove 
most of the sludge and mudballs and 
fine sand in the filter. However, it will 
not remove all the oil, and calcium 
carbonate deposits. When the bed is ce- 
mented together so that the backwash 
water will not expand the bed, some- 
thing must be done. Usually one carboy 
of 20 per cent hydrochloric acid to one 
filter will remove most of the bonding 
agent. This acid job may allow the use 
of the charge for three additional 
months. If the cementation becomes too 
bad the charge should be removed and a 
new one installed. ; 

The backwash head may be obtained 
from a pump and a clear tank or by use 
of an elevated tank. Experience in this 
field shows that approximately 100 bbl. 
per backwash will clean one filter if the 
filter is in good condition. As a safety 
factor, usually 200 bbl. of water are pro- 
vided for backwashing. 

In this type of filter the head required 
for a thorough backwash is about 35 
TDH at the influent valve of the filter. 
Any restriction other than that of the 
filters and valves must be provided for. 

It is not economically feasible or good 
engineering practice to connect more 
than 4 filters in line. The filters are 
usually set about one foot apart and con- 
nected by means of a header. Each filter 


should have a reinforced concrete pad 
about 8 in. thick and 9 ft. by 12 ft. to 
support the filter jacks. An 8-in. diam- 
eter filter weighs approximately 40,000 
lb. when in service. 

Open tank filters are made in much 
the same manner as closed tank filters. 
The advantage of closed tank filters is 
in the amount of head that may be im- 
pressed across the face of the sand. If a 
filter operates at 20 lb. pressure, about 
85 per cent of the sludge will be retained 
at the surface of the sand. With 10 per 
cent retained in the first inch of the 
sand the remaining 5 per cent may go as 
low as 6 in. in the sand. 

The biggest advantage of an open 
tank is that the condition of the filter 
may be easily seen and close examina- 
tion made. The head available across the 
filter charge is limited to the height of 
the tank, usually from 3 ft. to 6 ft. ‘ 

A concrete filter with aloxite carbo- 
rundum plates is also in use in the field. 
This filter is made of poured concrete. 
The usual bottom header is replaced by 
the aloxite plates. The 24-in. filter sand 
is then placed directly over the plates 
without the use of gravel. The main ad- 
vantage of this filter is that the influent 
raw water may settle directly on the 
sand without disturbing the floc by its 
passage through a pump or a pipe. 

Whenever it is possible, arrangements 
should be made to prevent the use of a 
pump or a small line between the set- 
tling basin and the filters. The finer the 
floc, the more work the filters will be re- 
quired to do. (See sketch of concrete 
filter. ) ‘ 

The disadvantage of open concrete fil- 
ters lies in the trouble with the aloxite 
plates. Oil, iron oxide, bacteria, and 
caleium carbonate will plug them in the 
same manner as a normal sand and 
gravel charge. A concrete filter is much 
harder to operate than an iron tank 
because of the methods of connecting 
all the piping. 

A slow filter differs in design from a 
rapid filter by the fact that it is never 


backwashed. A slow filter is usual} 
large enough to operate at about 1/10 
gal. per min. per sq. ft. Slow filter areas 
are usually measured in acres, Several 
types of lower headers are used, the 
principal one being a slotted tile laid jy 
the bottom of the filter to collect the 
filtered water. The gravel bed, usually 
of the same specifications as a rapid fi. 
ter, is placed on the tile. Then from 39 
in. to 36 in. of filter sand is placed on 
top of that. 

When the sand becomes too plugged 
for the desired amount of water to flow 








FIG. 62. 
Top view—vcpper manifold. 
MANHOLE 


















se. © 6 2 6 So 2 2 2S 2 





Bottom view—Lower manifold. 
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FIG. 63. Side view—Concrete aloxite filter. 
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Tulsa, Oklahoma—521 W. Archer St. \\ 
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Great Bend, Kansas—2016 Broadway 
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He ve Your BUDA Oil Field Distributor is 








— 


{ 
trained and equipped to give you expert 


assistance in his store or in the field. Let 
him serve your engine needs — so your 


engines can serve you better. 


Write for BUDA oil field literature. 


Buda Oilfield Engines—Oilfield Jacks—Parts and Service Available at: 


BUDA ENGINE & EQUIPMENT CO. 
Dallas, Texas—904 S. Ervay St. 
Housron, Texas—I810 Texas Ave. 

Wichita Falls, Texas—220 Indiana Ave. 
Kilgore, Texas—Odessa, Texas 
Tinsley, Miss.—Shreveport, La. 

Pampa, Texas—Corpus Christi, Texas 

McEWEN BROS. 
Wellsville, N. Y. 
1546( i. MIDWAY TOOL CO. 
Commercial Avenue Mount Pleasant and Saginaw, Michigan 
EXPORT OIL FIELD DIVISION 


' Bakersfield, Cal.—P. O. Box 38 HARVEY (Chicago Suburb) ILLINOIS 253 W. b4th St., New York, N. Y. 
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through, workmen drain the filter and 
then go into the filter. They remove the 
top 2 in. of sand with square pointed 
shovels. The filter is then placed back in 
service. This is the reason that 30 in. to 
36 in. of sand is placed in the filter. It 
is felt that the sand can be scooped up 
in layers of 2 in. until only 16 in. of sand 
remains. 

There is not sufficient data on hand 
at present to make a comparison be- 
tween the rapid and slow types of sand 
filters for salt water. The initial cost of 
the slow type filter, however, is very 
great in comparison to the 8-ft. diameter 
rapid filter. It is also felt that the cost 
of replacing such large amounts of sand 
and gravel will be high. 

The quality of water from the slow 
filter will be better at first and then 
gradually get worse. The slow rate of 
flow may permit oil and bacteria to form 
iron sulphide in the sand. The calcium 
carbonate may also cement the gravel 
and sand together. But it, by itself, 
would not do any harm. 

Possible improvements for filters in- 
clude the use of Anthrafilt as a filter 
media. Anthrafilt is ground and washed 
anthracite coal graded to similar sizes as 
sand and gravel specifications. Crushed 
coal gives a very jagged shape to each 
granule. It is considerably lighter than 
sand, about one-half, and consequently 
its grinding action during backwashing 
will be much greater. 

At present, the coal must be obtained 
from Pennsylvania. The freight rate is 
about $1.83 per 100 lb. If water rates 
can materially reduce the cost of trans- 
portation after the war, Anthrafilt may 
displace sand as a filter media. 

Plastic nozzles and plastic pipe may 
also be used at some future date. This 
will depend upon the cost of production. 

Cathodic protection of the iron filter 
and connections is also being considered. 
A cathodic protection unit is now in ex- 
perimental operation. If this is success- 
ful, it will be possible to install these 
units in pressure filters. 

Meanwhile several filters have been 
coated with various substances, lead 
paint and bitumastic being the most 
prominent of these. An air-dried vinyl 
(Continued on Page 100) 
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FIG. 65. Typical single-stage pump. 




















FIG. 66. Multistage pump 
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imp. 


Polish Joint Type which incor- 
porates an additional means of 
sealing with tubing head lock 


screws. 


Permits running and landing of 
tubing through assembled christ- 
mas tree. This hanger is designed 
to permit any method of well 


completion. 


Used in completions where a 
polish joint hanger would other- 
wise be applied, this hanger 
eliminates the polish joint, since 
a seal can be effected on any 
joint of tubing. It can also be 
used as a blowout preventer. 
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LHCH 


Threaded mandrel hanger permits 
landing of casing through pre- 
venters and is satisfactory where 
close spacing of pipe is not nec- 
essary. 





LHCLWS 


The LHCLWS Casing Hanger uti- 
lizes slips for suspension and 
welded seal. Slips are assembled 
inside housing and complete as- 
sembly may be landed through 
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Simplified slip-pack hanger for 


extremely long strings of casing. 








blow-out preventers. 








McEVOY CHRISTMAS TREES FOR EVERY DEPTH, EVERY PRESSURE 
RANGE, EVERY TYPE OF COMPLETION QW/rte/or Complete Information. 
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| | 
Hangers other than those 
shown above are available 
for special purposes. Consult 
Ys on all your completion 
problems. 
Sold through all 
leading supply stores 
— EXPORT SALES 
45 E. F. GAHAN, 
Room 1223, 500 Fifth Avenue 
New York 18, N. Y. 




















(Continued from Page 96) 
resin coating is also being tried, The 
lead base paint has not been very gy¢. 
THRUST BEARING ASSEMBLY ‘ i ro av PUMPS 
DISENGAGING PINS...NON-REVERSE oes F ~ . 

RATCHET... IMPELLER ADJUSTING NUT e * @ Caneeline quent. Fines sen amy 

types of equipment with which wate; 
may be raised or pumped. In some cases 
unusual conditions of pumping require 
certain specific types of equipment, In f 
\ f most cases, however, it will be found 
N sf ie al that the centrifugal pump is the most 
= |i =} suitable from all standpoints. (See Table 


= 3 on operating characteristics of the ya. 
BUILT-IN WEATHERPROOF HOLLOW neem ; vst rious types of equipment. ) Despite the 
SHAFT MOTOR ACROSS THE LINE START » \ 


h popularity of the centrifugal pumps 
Ses af many are not entirely acquainted with 
et + or | 4 its operating characteristics. 

— = ~ A centrifugal pump consists of an im. 
fi mE oes = peller or rotor with an intake at the 

“ Rs rH center, so arranged that when rotated it 
‘ will discharge water or other liquids by 

centrifugal force into a casing that sur. 

rounds the impeller. The pressure devel. | \, 
4 j oped by the pump is entirely the result X 
sl FEE: HE of the velocity imparted to the water or 
liquid by the impeller and is not due to 
any impact or displacement. 

A single-stage pump is one that has 
only one impeller. A multistage pump is 
one that has two or more impellers in 
a single casing, one impeller discharg. 
ing into the next, and so on. A single 
suction pump is one that admits water 
on only one side of the impeller, whereas 
a double suction pump admits water on 
both sides of the impeller. The pressure 
developed by a centrifugal pump is en- 
tirely dependent upon the speed at 
which it operates and the size of the im- 
peller. If the speed of any pump is 
doubled, the head will be increased to 
four times the original head. 

Double-suction pumps have one inher- 
ent disadvantage. This is the distance 
between bearings. This length is usual- 
ly so great that any unbalance from the 
wear on the impeller will cause consid- 
erable vibration and crystallize the in- 
peller shaft. This is particularly true of 
pumps operating at speeds of 3600 
r.p.m. Another disadvantage of double- 
suction pumps is the initial cost. These 
pumps usually cost four times that of 
the single-suction, single-stage units. 
The double packing gland on this unit 
means that the operator will have two 
packing glands to care for (Fig. 64). 

Single stage-single suction pumps are 
perhaps the best type of pump to use 
provided they can fill the head and vol- 
ume requirements. In this pump the suc- 
tion opens directly to the impeller eye. 
The impeller may be an open or closed 
type. The pump usually has one pack: 
ing gland with two ball bearings sup- 
porting the shaft. This pump has many 
advantages. It is economical to pur 
chase, it has only one packing gland, its 
bearings are so placed to carry all the 
impeller load, and the shaft is heavy 
enough to be driven safely up to ra’ 
speed. Some pumps are recommen 
for speeds up to 3600 r.p.m. These va 
riable speeds give varied selections with 
respect to range and volumes (Fig. 65). 

Multistage mee are not ener 
: tan — suitable for salt water pumping. 1Wo 
FIG. 67. Deep well electric turbine pump. dans te oh TOE vl 4 
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TURBINE PUMP UNIT 


WATER LUBRICATED RUBBER BEARING AT 
EACH IMPELLER 


STAINLESS STEEL SHAFT 


SEMI-OPEN CENTRIFUGAL IMPELLERS IN 
FUNNEL SHAPE BOWL SEATS 





ADJUSTABLE IMPELLERS ... WEAR RESISTING 





PUNCHED STEEL STRAINER 
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Worn. leaky, faulty valves—that’s 
one worry we don’t have!” say plant operators who 
installed Darling Double Disc Gate Valves—many as 
far back as 30 years before this war. 


Today valve wear can be a real worry because it 
means new valves, and they’re mighty hard to get. 
But regardless of how severe the operating condi- 
tions, or the materials involved, Darling Double Disc 
Gate Valves go right on, year after year, delivering 
tighter seating, better performance, less wear, more 
efficient operation, at lowest possible maintenance cost. 


If, after long and severe service, the parts should be- 
come worn, you don’t remove the valve from the line. You 
simply replace 4 inexpensive parts and your Darling 
Double Disc Gate Valve is again ready for service. 

It may be difficult to get 
Darling Gate Valves today. 
Much of Darling’s output has 
been enlisted to help float 
Uncle Sam’s ships to victory. 
But replacement parts are 

available and new valves will 
be also as soon as war needs 









are met. 


VALVE & MANUFACTURING CO. 





You don't have to take a Darling 
Double Disc Gate Valve out of the 
line to replace the parts. Simply insert 
new, inexpensive parts; replace Stem 
and Bonnet. Valve is again ready for 
long, hard service. 





working part assembly of a Darling 
Double Disc Gate Valve. There is no 
other valve with this design. The seats 
are parallel. The discs are fully revolv- 
ing, seating in a different position each 
time the valve is operated. This means 
tighter seating, less wear, longer oper- 
ation and lower maintenance costs 
with Darling Gate Valves. 


WILLIAMSPORT, PA. 
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Two discs and two wedges—the entire 
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FIG. 68. Close coupled centrifugal pump, IR 
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- tuted at | 
n 1942 £ 
the maxi! 
TABLE 3 tin., 2 
Operating characteristics of various types of pumps. water ane 
aera id j hes. ing from 
| Reciprocating ng f xin 

Centrifugal Rotary : approx” 
CONE PACKING Triplex | Double-act- | Direct-act- ducted i1 

ing power ing steam ater 

AN STAND E E | . 
CAN STA THE PRESSUR Flow Even Even | Pulsating | Pulsating | Pulsating derrick 
a i Effect of increasing head— | | Petroleu 
Hercules’ exclusive Cone Packing OE ET TO OTE Decrease None | None | None | Decrease The p 
has successfully withstood more ME racks cib th )he sco GS ibe alain tae Paes Decrease ; Increase _|__Increase | Increase | Increase as pract 
than 2,000 pounds pressure. Cone Effect of decreasing head— , ‘ | . . | Slight of these 
: . i * BI esa van ts cast cheiioeaabans nerease None | None None | _ increase ; 

Packing practically eliminates fric IN carers sete i iiss diothin/oni ieee Increase Decrease | Decrease | Decrease | Decrease water, ¢ 
tion . . . will not burn out if well —iiiiiaad< | cam tia ca eo tor that 
4ffect of shutting discharge valve: to ressure increases with violently de- ’ ~~ 

pumps-off. The need for wabblers PGP INID 6 oi5055sciauise cece saeen per cent structive effect if no relief valve is used | Increase capacit! 
is eliminated. No foreign lubrica- —-_—__—_——_— eae ~— — ae eee pe water a 

. . : : ecrease 

tion is required. But most impor- Be a fea here ec ciay th en 50 to 60% Power increase to destruction | Increase college 
tant to YOU, Hercules Cone Pack- Val -_ —_< | tion | greater 
ing will outlast old-style ordinary AMPs heise Dat wad vais ta hceneolah his one None | nlet and discharge valves sreater 
packing many times ... is easy to that ex 
install and is moderately priced! well, but the corrosive fluid affects the pens to falling water. When water or | Would: 
Sold at all supply stores. wearing rings between stages and soon other material falls from any given they 1 


causes an unbalance. This causes the height, its velocity may be expressed as J ™°@"S 


shaft to crystalize and break. Four-stage follows: much 
pumps have a fluid lubricated bearing V2 = 2 GH —— 
between impellers. This soon becomes Where: The ss 

corroded and the life of the pump is ma- G = acceleration of gravity (32.2 ft. per with 

terially shortened. Multistaged pumps sec. per sec.) could 
are high priced. Repairs that are made H =the head in feet from which the | ‘te 
| require a skilled mechanic. . mass has fallen. and a 
3 Fi Deepwell turbine pumps are used to Now, if we consider water falling ay 
2 j a limited degree for salt water disposal _ from a height of 100 ft., the velocity at rf at 
Z : work. These units are usually a multi- the bottom of the fall will be: weg! 
z stage pump in a vertical position. There V2 = 2 32.2 & 100 ft., or 6440 ft. per J tS 
is a decided advantage to a deep turbine sec. teats 
type pump in that the suction of the V = 80.3 ft. per sec., or 4818 ft. per Nich 

pump is always primed. The long dis- min. = 


tances between bearings, and bearings If we wish to return the water to the = 
that also have to be lubricated with salt point from which it has fallen, this can qua 
water, however, are a disadvantage (Fig. 





be done by starting the water upward | #°! 














STUFFING 67). at the same velocity as the water had ie 
BOX CONE Close-coupled pumps have the same when it reached the ground. I 
Fully PACKING application as the units offered in Therefore, if our centrifugal pump Im- ¥ 

Patented double-suction and single-stage pumps. peller is rotating in a pump casing 80 ok 

Also made with Tee Base. This type of design is finding increasing that the speed of the impeller periphery sy 
favor because of its comparatively low is more than 80 ft. per sec., the pump hiet 
cost, compactness, and ease of installa- can be expected to discharge water - 
tion. At high speeds there cannot be any against a head of 100 ft. we 
coupling trouble, because the pump is The purpose of the casing around the seg 
mounted directly on the motor (Fig. 68). impeller is to convert the water velocity e 

A centrifugal pump differs from other into pressure. The effectiveness of this T 
types of pumps in that its impeller can conversion, together with the friction m pur 

HERCULES be whirled freely even a the po the bearing, losses at the gp * A 

charge valve is closed. The reason for or inlet. etc., determines the pump él | 

FOOk COMPANY this is that the head or pressure devel- ficiency or the ratio between the useful sul 

TULSA, OKLAHOMA, Box 286 oped by the pump is entirely the result work done by the pump and the power exc 

EXPORT OFFICE: 30 Rockefeller Plaza of the velocity imparted to the water by delivered by the pump shaft. ror’ + pre 

a. Seer Seal the whirling impeller. The effect of im- al me 
ei ey ee ee ; parting velocity to the water will be bet- (Installment No. 11 will be publish ly 
ter understood by considering what hap- in an early issue.) en: 
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An air-lift research 

project was insti- 
uted at the A. & M. College of Texas 
in 1942 for the purpose of determining 
the maximum capacities of pipes of 1-in., 
\in., 2-in., and 24-in. diam. for both 
yater and oil, with lengths of pipe rang- 
ing from 11 to 80 ft. Experiments with 
approximately 11 ft. of pipe were con- 
ducted in the gas laboratory; those with 
greater lengths were carried out in a 
derrick in the field laboratory of the 
Petroleum Engineering Department. 

The purpose was to determine, so far 
as practicable, the maximum capacities 
of these flow pipes for both oil and 
water, and, if possible, to derive a fac- 
tor that would permit the conversion of 
capacities of water to those of oil, using 
water as a standard. The facilities of the 
college did not permit using pipes of 
greater diameter than 21% in., or lengths 
greater than 80 ft., but it was hoped 
that experiments under these conditions 
would develop trends of such nature that 
they would point the way toward a 
means of determining capacities for 
much larger diameters and for lengths 
ranging up to 5000 ft. or even 10,000 ft. 
The tests were sufficient to indicate that 
wih adequate facilities experiments 
could be made that would determine 
the capacities of flow pipes under any 
and all conditions, as well as the quan- 
tity of compressed air or gas required 
to lift a unit quantity of liquid under 
these conditions. Extension of the proj- 
ect should consist of carrying on the 
tests in wells to depths of 5000 ft. or 
more, in which completions were made 
with casing of 95% in. or even larger, 
and where there is available an adequate 
quantity of gas from a gas well, or from 
acompressor plant, at the pressures nec- 
essary to handle submergences of 30 per 
cent or more. 

In an article of this nature, space is 
not available to present all the data ob- 
tained in the tests that were made at 
the A. & M. College, therefore, only the 
highlights will be given. It is expected, 
however. that complete data will be made 
available in a bulletin to be published by 
the Engineering Experiment Station. 

The experiments were made for the 
purpose of providing data for methods 
of operating oil wells by gas-lift when 
lifting oil or salt water. It is seldom that 
submergences of 30 to 40 per cent are 
exceeded in gas-lift work in wells that 
produce pipe-line oil, for at greater sub- 
mergence than 40 per cent the oil usual- 
ly contains sufficient gas in solution to 
enable the wells to produce on natural 





MIR-LIFT RESEARCH PROJECT 
(F THE A&M COLLEGE OF TEXAS 


y By S. F. SHAW, Gas-Lift Specialist 


flow. Moreover, in deep wells, particu- 
larly those producing salt water with 
the oil, a submergence greater than 30 
per cent usually involves the use of gas 
under pressure that is higher than is 
practicable to use. Consequently, most 
tests were made with submergences of 
10, 20, and 30 per cent. Tests were made 
with 11-ft. lengths of l-in. and 114-in. 
pipe, however, with submergence up to 
70 per cent in order to determine the 
trend of capacity and of lifting efficiency 
when employing very high submergence. 

Diameters and lengths of pipe em- 
ployed in the experiments were: 

l-in.—10.8 ft., 24.5 ft., 42.4 ft. and 
73 ft., lifting water. 

1-in.— 27.6 ft. and 78.8 ft., lifting oil. 

144-in.—10.9 ft., 22.3 ft., 42.5, and 
72.7 ft., lifting water. 

114-in.—27.5 ft. and 78.8 ft., lifting 
oil. 

2-in.—22 ft., 42.2 ft.; and 72.7 ft., 
lifting water. 

2-in.— 26.8 ft., and 79.1 ft., lifting oil. 

2%-in.—27 ft. and 72.8 ft., lifting 
water. 


P 515. 


Air-lift experiments 
determine quickly 
the maximum capac- 
ities of flow pipes for 
both oil and water. 


2'-in.—27.2 ft. and 79.8 ft., lifting 
oil. 


@ Effect on capacity of increasing 
submergence. The effect on capacity of 
increasing the submergence is shown in 
Fig. 1. A set of tests was made to deter- 
mine the maximum capacity of 11-in. 
pipe, 10.9 ft. in length with submer- 
gence ranging from 26 to 74 per cent. 
The quantity of air required to lift a 
barrel of water was also determined as 
closely as possible under the conditions, 
and from the data so obtained the lift- 
ing efficiency was computed, the actual 
useful lift being considered as the dis- 
tance from the level of the water to the 
point at which it is discharged at the 
top of the pipe. In all cases there was 
a free discharge, with no back pressure 
applied, consequently the efficiencies so 
computed, based on the energy of com- 
pression stored in the air, are at their 
maximum. Data applying to the tests 
are shown in Table 1. 

The data in Table 1 indicate that as 
submergence is increased for a given 
length and diameter, the capacity is in- 
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TABLE 1 
Data on capacities and efficiencies 
of 1%%-in. pipe, 10.9 ft. in length. 











Per cent | Bbl. water} Cu. ft. air | Per cent lift- 
submergence | per day per bbl. | ing efficiency 
2.6 | 148 | 295 5.7 
31.3 202 213 #| ~~ «6.7 
36.1 258 129 8.0 
42.6 320 90 9.1 
53.0 440 43 12.4 
57.3 498 43 10.4 
61.5 23 16.4 
65.2 618 21 16.0 




















creased. This effect was checked by 
tests made with 1-in. pipe and the same 
trend was observed. Also, as submer- 
gence was increased up to perhaps 65 
per cent, the lifting efficiency was in- 
creased, but beyond submergence of 
about 65 per cent the lifting efficiency 
appears gradually to have become re- 
duced. 

The maximum capacity of a 114-in. 
pipe 11 ft. in length with submergence 
of 26 per cent is about 150 bbl. a day. 
With submergence increased to 74 per 
cent the capacity is about 620 bbl. a 
day. It may be noted that the total quan- 
tity of air required to lift 620 bbl. a day 
at 65 per cent submergence is only about 
one-third that required to lift 150 bbl. 
a day with 26 per cent submergence, 
and the quantity required to lift 1 bbl. 
at 65 per cent is only a little more than 
one-fifteenth that required to lift 1 bbl. 
at 26 per cent submergence. 


Fig. 2 indicates the maximum capac- 
ity of 244-in. pipe.27 ft. in length, when 
lifting water at 10, 20 and 30 per cent 
submergence. At 10 per cent submer- 
gence the maximum capacity is about 
120 bbl. a day, whereas with 30 per 
cent submergence the maximum capac- 
ity is about 690 bbl. a day or a ca- 
pacity 51% times as great as for 10 per 
cent submergence. In oil-field operations 
it is not possible to select any desired 
submergence, for this is fixed by the 
pressure that obtains at the bottom of 
the well when operating under the draw- 
down necessary to obtain the rate of 
production that is desired and possible. 

It will be observed in Fig. 3 that when 
lifting oil through 27 ft. of 214-in. pipe, 
the rate of production for a given sub- 
mergence is somewhat greater than 
when lifting water. This applies to East 
Texas oil of approximately 35-deg. API 
gravity when operating at temperature 
of about 85°F. The rate of oil produc- 
tion is increased or reduced depending 
on whether the temperature is increased 
or lowered. This will be discussed at 
greater length in a succeeding para- 
graph. 

When producing water through 72.8 
ft. of 21%-in. pipe, the maximum capac- 
ity is almost 190 bbl. a day when op- 
erating with submergence of 10 per cent, 
whereas it is about 690 bbl. a day with 
submergence of 30 per cent, which is 
more than 34% times the capacity for 10 
per cent submergence. (See Fig. 4.) 


When lifting East Texas oil of about 
35-deg. API gravity, through 2i%i, 
pipe 79.8 ft. long the maximum capacity 
at 10 per cent is about 290 bbl. a day 
and at 30 per cent submergence th, 
capacity is about 990 bbl. a day. (Se 
Fig. 5.) 

In Fig. 6 are shown graphs indica, 
ing the approximate maximum capaci. 
ties of l-in., 144-in., 2-in., and 21.1, 
pipe of given lengths when lifting a 
any submergence between 10 and 30 per 
cent. The graphs are drawn as straight 
lines between the submergence points, 
although it is obvious that the graphs 
indicate a curvature. The engineer 
would not go far astray, however, jp 
using the graphs shown in Fig. 6. Cor. 
responding graphs of maximum capaci- 
ties are shown in Fig. 7 for 1-in., 14, 
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FIG. 3 
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ip, 2-iN-, 
Fat Texas oil of about 35-deg. API 
gravity. There is no great difference be- 
ween lifting water and 35-deg. oil in 
these pipes of small diameter and short 
jngths, although it would appear that 
in the 1-in. pipe the capacity is some- 
yhat less when lifting oil than when 
ifting water, but when lifting oil in the 
yin. pipe the capacity appears to be 


and 2%-1n. pipe when lifting 
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greater for oil than for water under a 
given submergence. 


@ Effect on capacity of increasing 
length of pipe. The data indicate that 
when operating under a given submer- 
gence percentage, as the length of the 
pipe is increased the capacity is grad- 
ually increased. For instance, the ca- 
pacity of 2%%-in. pipe, 27 ft. in length 
under 30 per cent submergence is about 
690 bbl. a day, but in a pipe 73 ft. in 
length operating under the same sub- 
mergence the capacity is about 890 bbl. 
a day. Fig. 8 indicates the approximate 
capacity of 24-in. pipe under 30 per 
cent submergence, up to 7000 ft. in 
length. This is obtained by extrapolat- 
ing the graph between 27 and 73 ft. up 
to 7000 ft. This extrapolation is so far 
beyond the control points obtained at 27 
and 73 ft., that the data taken from the 
extrapolated portion should be taken as 
only a very rough approximation. The 
merging of the graphs for oil and water 
at about 4500 ft. is probably incorrect. 
The reason for making actual tests in 
a well several thousand feet in depth is 
to determine control points so that extra- 
polations and interpolations would be 
more nearly accurate. 

Not only is it important to set up 
graphs for small pipes at much greater 
depths, but it is desirable to determine 
such points for larger sizes of pipe, for 
in oilfield operations it becomes neces- 
sary to produce large quantities of water 
through larger diameter pipe in order 
to make the operation profitable. The 
writer is now handling wells where it 
is necessary to lift liquid containing 95 
to 98 per cent water. It is not difficult 
to see that large quantities of liquid 
must be lifted daily in order to make a 
profit on such operations. 


investigation could not be carried out, 
for the prevailing temperature depended 
upon the time of day that the test was 
being conducted. Cooler temperatures 
were obtainable in the mornings and on 
cool days. The graphs in Fig. 9 show 
the effect on capacity of using different 
temperatures when producing through 
2-in. pipe 79 ft. in length. The pro- 
duction with 10 per cent submergence 
was 113 bbl. a day with temperature of 
74°F., and 124 bbl. a day at 83°F. When 
operating with 20 per cent submergence, 
and with increase in temperature from 
74°F. to 83°F., the capacity was in- 
creased from 322 bbl. a day to 357 bbl. 
a day; and with submergence of 30 per 
cent the capacity was increased from 
573 bbl. to about 600 bbl. a day, when 
the temperature increase was from 71°F. 
to 87°F. wh, 
When it is considered that tempera- 
tures in deeper reservoirs range up to 
200°F. it can be seen readily that a 
large increase in the capacity results 
from operating with these high tempera- 
tures. It may be suggested that in these 
tests the gas dissolved in the oil under 
the higher submergence would have 
some effect on the productive capacity, 
and undoubtedly there would be some 
such effect under some conditions, but 
it should be remembered that the quan- 
tity of gas dissolved in the oil under the 
pressures employed in these tests was so 
slight that the influence would be so 
small as not to be measurable. It should 
be remembered, moreover, that when 
gas is dissolved in oil, the volume of 
residual oil is reduced, which offsets to 
a considerable extent the benefit that 
might otherwise be obtained when re- 
ducing the viscosity of the oil. Experi- 
ments carried out in the University of 


California by Prof. L. C. Uren and stu- 
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HERE'S WHAT YOU 
HAVE BEEN LOOKING FOR 


SAND-BANUM 








"'The Entirely Different Boiler and 
Engine Treatment"' 


AUTOMATICALLY 


Removes and Prevents 
boiler scale and corrosion. 


That's the Record For More 
Than 19 Years 


That your equipment may function with 
full efficiency and economy— 
SAND-BANUM insures more power with less 
fuel because it brings about clean heat trans- 
fer surfaces. This aids economical mainte- 
nance of peak loads, and lengthens equip- 

ment life. 

Regardless of water or operating conditions, 
age or climate, Sand-Banum functions with full 
efficiency. Write for descriptive literature. Ask 
for details of non-obligatory free test. 


Automatically and Safely it elimi- 
nates and prevents scale and 
corrosion while your equipment 
operates. 


ADDS 
To Equipment Life 


SUBTRACTS 
From Fuel Bills 


MULTIPLIES 
Operating Efficiency 


Write for Data 


AMERICAN SAND-BANUM 
COMPANY, Inc. 


9 Rockefeller Plaza, New York 20, N. Y. 


Stocks carried by 
WESTERN SAND-BANUM COMPANY 
Houston, Texas 


and at other convenient points including 
leading supply houses 


Export Representatives 
PETROLEUM MACHINERY CORP. 
30 Rockefeller Plaza New York 20, N. Y. 
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California indicated that great increase 
in flow took place through the sand 
when the temperature was increased 
from room temperature of about 55°F. 
to as high as 120°F. 

It is not at all unlikely that a careful 
study of the production of oil through 
pipes by means of gas-lift under wide 
ranges of pressures and temperatures 
may, by analogy, give a better idea of 
the manner in which flow of oil and gas 
takes place through sand bodies. 

For a continuation of these experi- 
ments it is now in order for some oil 
company having adequate facilities to 
carry on the project. Until this is done 
there will not be available a compre- 
hensive knowledge of capacities of pipes 
of different sizes produced by gas-lift 
under different operating conditions. It 
may seem puzzling to the laboratory 
research worker why a subject of so 
great importance, and of which there 
exists so little knowledge, has not been 
thoroughly explored. It is due to the 
complex variable conditions involved in 
gas-lift work, to the impossibility of con- 
ducting the necessary tests in a labora- 
tory, and to the large-scale operations 
required to carry it out. Only a large 
company could carry to completion such 
an undertaking. A parallel case is that 
in mining operations of finding the 
proper treatment for handling large 
bodies of low-grade ore where large 
mining companies install “pilot plants” 
for handling up to a thousand tons or 


more per day. A thousand-ton mill is a 
very large project for a small concern, 
consequently only large companies can 
undertake such a large laboratory scale 
of testing. 

Oil wells are reaching to greater 
depths, and such reservoirs, especially 
those in Tertiary formations along the 
Gulf Coast of Texas and elsewhere, oft- 
en produce such large quantities of 
water that it is a question from the 
point both of capacity and costs as to 
whether it is practicable to use any 
other method of lifting the liquid. In 
many instances such oilfields along the 
Gulf Coast are found in areas close to 
gas wells where large quantities of gas 
are available at low cost. Consequently, 
it would appear that careful investi- 
gation of this subject is very important. 
This method could easily become the 
means of recovering hundreds of mil- 
lions of barrels of oil that otherwise 
would not be recovered. 

This project at A. & M. College of 
Texas was sponsored by the Texas Engi- 
neering Experimental Station of which 
Thomas R. Spence was director until suc- 
ceeded by A. A. Jakkula. The success 
in carrying the project to the point 
reached was due in large measure to 
the encouragement and assistance giveD 
by Prof. Harold Vance, head of the De- 
partment of Petroleum Engineering. 
After the work was laid out, most of the 
tests were made by P. J. A. Zeller, re- 
search associate of the Engineering Ex- 
periment Station. kk 
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LIGHTING FOR QDIL REFINERIES 


By DAVIS _H. TUCK, Electrical Engineer 


EXCLUSIVE | A PREVIOUS article 
published in The Pe- 
troleum Engineer* discussed lighting ap- 
plications for the producing areas of the 
refinery. This article will be concerned 
vith lighting for the service areas. 

Maintenance of lighting equipment in 
the production areas is the duty of the 
electrical shop, and for its use as well 
as for use by the design engineers, a dis- 
cussion of the various practical in-serv- 
ice factors for all kinds of refinery light- 
ing will be of value. Illumination cal- 
culations made by the average flux meth- 
od give a theoretical average value of 
footcandles in an empty room when the 
job is new. If the calculations were made 
by the point-by-point method of calcula- 
tion the footcandle results are more near- 
ly those that can be measured in the 
work but this method also has the draw- 
back of showing initial values and of 
making no allowance for practical con- 
ditions, which always have the effect of 
making the illumination lower than cal- 
culated values. This in-service factor is 
important to the maintenance depart- 
ment because it shows the practical value 
of illumination that can reasonably be 
expected, and when the values fall be- 
low this figure it will be the job of the 
maintenance man to bring them back to 
normal. The in-service factor is impor- 
tant to the design department because it 
gives the proper factors by which the 
design illumination must be increased 
for obtaining the desired in-service val- 
ues, 


@ Lamp depreciation. The initial lamp 
lumens gradually decreases during lamp 
life and small over voltage values great- 
ly accelerate this lumen depreciation (a 
2 per cent voltage increase will cause 
the lamp life to be decreased by 20 per 
cent). The lumen output at 70 per cent 
of normal life is usually taken as the 


*August, 1943. 








TABLE 1 
Lamp depreciation factors. 
lumens at 70 
Lamp size, watts Factor per cent life 
Tneandescent lumens initial 
Ne Sis cittineinsensiiensnant’ 0.91 
a4 Pasi lern hone areia (Gia tea nite aleibale deat ss 
REMEBER 0.88 
300 medium base.............. 0.87 
300 mogal base................ 0.89 
Sana aie 0.85 
__ SESE EES 0.87 
DE Ge tctriedd tinction Moon Gest 0.83 
Se ees y 0.71 
Fluorescent 
RN eidseucsdcas hisueeaceees 0.79 
_ Rs eee ee 0.84 
_, ESR 0.79 
Mercury 
re cetnernn Ail k ands iceinee Saneataale 0.88 








average lumen value during life. This 
value for lamps ordinarily used is shown 
in Table 1. 

@ Dirt and dust on lamp and reflector. 
The factor to apply for dirt and dust will 
be determined by the type of service and 
by the efficiency of the maintenance. For 
instance, the dirt and dust conditions in 
a brass foundry would be more severe 


SSIES, 





Practical suggestions 
for engineers design- 
ing new construction 
and for maintenance 
departments check- 
ing performance. 











than in a machine shop. In some plants 
the maintenance program calls for a re- 
flector cleaning at each lamp renewal, 
whereas in other plants the reflectors are 
seldom if ever cleaned. Table 2 shows 
dirt and dust factors that have been com- 
piled from practical experiences. 


@ Voltage drop and under voltage. 
Lighting calculations are all based on 
the lamp lumens at normal operating 
voltage, i.e. when the voltage measured 
at the socket at full load corresponds to 
the rated voltage of the lamp. Even the 
best wiring layouts allow for a 2 per 
cent drop in the feeders and branch cir- 
cuits and when lighting service is taken 
from power circuits this drop is often 
much greater. The practical voltage limit 
below or above normal is much more crit- 











TABLE 2 
Dust and dirt factors for various 
conditions. 
Fluorescent* | Incandescent 
Condition and mercury lamps 
lamps 
Clean location, good 
maintenance......... 0.8 0.9 
Clean location, poor 
maintenance......... 0.7 0.7 
Dirty location, good 
maintenance......... 0.7 0.8 
Dirty location, poor 
maintenance......... 0.5 0.5 
Very dirty location, 
good maintenance... . 0.6 0.7 
Very dirty location, 
poor maintenance... . 0.4 0.4 











*Fluorescent and mercury lamps have a longer life 
oe incandescent lamps so they are not serviced 80 
ten. 
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ical for fluorescent and mercury lamps 
than for incandescent lamps. A line volt- 
age 6 per cent below rated ballast volt- 
age may cause uncertain starting and a 
6 per cent voltage above rated ballast 
voltage may result in ballast failure. It is 
the practice in some plants to operate 
lamps under voltage to compensate for 
over voltage periods that occur at definite 
times and extra allowances must be made 
for such cases. Table 3 shows low voltage 
factors resulting from normal feeder and 
branch circuit voltage drop. 


@ Lamps out factor. There are usually 
some lamps that are not burning because 
they have burned out and have not been 
replaced or a fuse is out or the circuit is 
open from other causes. This factor is 
much more serious for fluorescent lamps 
than for incandescent or mercury lamps 
because there are many more lamps and 
more causes for the lamp to fail and 
there is a tendency not to replace one or 
more lamps in a multi-lamp fixture. 
Plants having poor dust and dirt mainte- 
nance usually also have more lamps 
out. Table 4 gives lamp out factors for 
various conditions. 


@ Interception factor. In making il- 
lumination readings with a footcandle 
meter it is common but erroneous prac- 
tice to measure the illumination on a 
horizontal plane 30 in. above the floor 
at an open location and to turn the in- 
strument so that no shadow falls on it. 
Footcandle readings should be made at 
the work with the worker in his normal 
working position and on the plane of the 
work regardless of whether it is hori- 























TABLE 3 
Voltage drop factors. 
Condition Factor 
Socket volts—2 per cent less than lamp volt- 
> rating, incandescent and mercury..... 0.94 
Outlet volts—2 per cent less than ballast 
voltage rating, fluorescent............... 0.98 
Socket v: Its—3 per cent less than lamp volt- 
rating, incandescent and mercury..... 0.91 
Outlet volts—3 per cent less than ballast 
voltage rating, fluorescent............... 0.97 
Socket volts—5 per cent less than lamp volt- 
e rating, incandescent and mercury..... 0.855 
Outlet volts—5 per cent less than ballast 
voltage rating, fluorescent. .............. 0.95 
Socket volts—10 per cent less than lamp volt- 
- rating, incandescent and mercury..... 0.70 
Outlet volts—6 per cent less than ballast 
voltage rating, fluorescent............... 0.93 
* 
TABLE 4 
Lamp out factors. 
Condition Factor 
Tncandescent and mercury lamps, good 
CL... vccnnoddddetagawees bere 0.95 
Incandescent and mercury lamps, poor 
maintenance............ Bia Ae 0.90 
Fluorescent lamps, good maintenance....... 0.85 
Fluorescent lamps, poor maintenance....... 0.80 
113 
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Besives electrical condugfivity, each of these devices must have certain 
other properties... in Hmbinations found only in carbon or graphite! 


== 


Because of these pyperties, the 46-foot carbon precipitator withstands 
acids and thermal spock. The mechanically strong carbon brush mini- - 
mizes arcing and gperates at lower friction than other materials. The Ly 
graphite electrogjc tube anode dissipates heat, retains its shape and is 








inert. And the round anode resists chemical and electrolytic action in . 
the cathodic p¥otection of metal structures. to 
“NationdY’ carbon and graphite can be supplied in grades running 


from porolls to impervious... widely known in the latter form as 
“Karbatel materials and products. 

















Corrosion 
Resistant 


No 


P. . webe specialized for 60 years in manufacturing many grades of car- 
Contamination 


bon afta graphite and applying their singular properties to the solution 
of iGfustrial problems. For more information write for our Catalog Sec- 
i M-8000-A. 


High or Low 
Heat Transfer 


Resistant to 
Thermal Shock 


The registered trade-marks ‘‘National’’ and ‘‘Karbate’’ distinguish products of 
National Carbon Company, Inc, 


Easy to 
Fabricate 







Electrical eee ce ca a 
e Conductivity ee 7 Ra 5 ComP: A a i 
Union Carbide and CarbomCorporation 
No Deformation : uc * bet en SUE 


at High Temperature 






New York. 17, NY 
BAR OF WHAT? _Not Wet by ea. om 


Molten Metal 
Carbon, Graphite or 


"Karbate” materials of course! 
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pptal or vertical or at some intermediate 
angle. The purpose of making an illumi- 
ation reading is to determine the foot- 
andles on the work and not at some 
jjeoretical location. Interception of light 
ty machine parts, structural parts, the 
yorker’s body, the product and tools 
ukes a heavy toll. Unfortunately the in- 
erception becomes greater at the higher 
angles from the vertical and it is these 
ugles where the solid angle content of 
ie zone is greatest (the solid angle con- 


tent of the 0-10 deg. zone is 0.095 and for 
the 60-70 deg. zone is 0.992 deg. so that 
for equal candlepower at these angles 
there if approximately 10 times as many 
lumens in the 60-70 deg. zone as in the 
0-10 deg. zone). Plans sections and ele- 
vations of the space to be lighted with 
the machines drawn to scale are of great 
help in estimating interference when cal- 
culating illumination by the point by 
point system. The usual practice is to 
omit all contributions from units at 


angles above 45 deg. from the vertical. 
When the average flux method of calcu- 
lation is used the interception factor can 
be taken as the ratio: 

Lumens in 0-45 deg. zone 

Lumens in the 0-90 deg. zone 

The magnitude of the interception 

factor for general lighting ordinarily is 
in the order of 0.6. When the lighting is 
carefully arranged with special refer- 
ence to the work, such as local or local- 



































































































































































































































iB] a a o is} o 
f a Cc 1 ¢ | 1 €c ] 
Ronan aes L m | Sosa = | L J a 7 
a al Tos me RE = | L s adieieaes _t 
oO oO o Oo G 
L i: | l see L oa ici 3 imi | 
GENERAL OFFICE A 
C a = : = = a & : = 
Oo 
N 
2 & =e = — < : £ ) | 
aq o Q 
f 0 Ft... q 
L J t e | L J Cesc eas | 2 J 
c = £ 1 c 3 £ Ic j 
— WY las 
aaa ; [ Wo J 
— an I ie) ties I D = . 
= LI | | | Sb © [ i sae 
) = 
| a - O, || SECY. || OFFICE 
ae } ee Geieennenana * | > =a & | 
OFFICE . a a | ‘J 
in | (—] RECESSED FLUORESCENT FIXTURE 
2 40-WATT LAMPS PER EACH 4 FT. 
FIG. 1. Fluorescent lighting arrangement for a section of a QQ RECESSED INCANDESCENT FIXTURE 
typical office to give approximately 15 footcandles in service. 150-WATT LAMPS—BUTIGLO LENS 

















FIG. 2. Unretouched photograph of a drafting room designed to give 75 footcandles initially. Note that the rows of 
fluorescent units run in the direction of the line of sight to minimize glare. The lighting fixture is recessed and the bot- 
tom covered with control lenses so that the light flux in the 60-90 deg. zone is reduced without reducing the useful light. 
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KNOBBED MALLEABLE 
IRON HANDWHEEL 
Gives a firm, non-slip grip. 
Sturdily built for long use. 









REMOVABLE YOKE NUT 
For quick and easy servicing with. 
out dismantling the bonnet, 


150 AND 300 POUND 
INTEGRAL FLANGED 
and BODY FLANGES 


Minimizes distortion under pres 


|B) | ae @ ) Pp 3 roe g g e re | sure. Eliminates special gaskets, 
Steel {| 
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STAINLESS STEEL LININGS 
Recommended for severe erosion- 
corrosion conditions. Furnished 
on special order, 


PREFERRED 
/ 





DROP FORGED STEEL 
| BODY and BONNET 





ROLLED-IN SEAT RINGS Drop Forging refines the grain 
No threads to corrode or leak. structure and imparts extra 
No lugs to impede the flow. — toughness and endurance. 














DROP FORGED STEEL 
INTEGRAL FLANGED 


HENRY VOGT MACHINE CO., Inc.,  pranch offices: 


1000 WEST ORMSBY STREET LOUISVILLE 10, KENTUCKY Chicago e Cleveland e Philadelphia ¢ Dallas 


New York e 
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ed general lighting, and a favorable 
hight distribution is employed the inter- 
eption may be greatly reduced. In gen- 
eral the lighting units having a wide 
spread of light like an RLM reflector 
have interception factors of approximate- 
Wy 0.5 and narrow spread units like high 
pay reflectors have an interception fac- 
tor of approximately 0.8. 

Atmosphere absorption. There are 
many locations where smoke, fumes, 
vapors, fog, and dust are present in the 
sir to such an extent that its absorption 
must be taken into account. The in-serv- 
ice factor necessary to compensate for 
this absorption must be determined from 
similar existing installations. A practical 
method for determining this factor is to 
measure the illumination at several loca- 
tins during operating hours and again 
when the atmosphere is not contaminat- 
ed. In some instances the effect of high 
relative humidity makes conditions worse 
and it will be necessary to determine the 
frequency and duration of such condi- 
tions in determining the factor for use. 

The in-service factor will then be the 
product of the various separate in-serv- 
ice factors (lamp depreciation < dust 
and dirt X voltage drop lamps out, 
X interception, atmosphere absorp- 
tion). 

This in-service factor when multiplied 

by the calculated illumination will give 
the footcandle value that the mainte- 
nance department should be able to read 
with a light meter. 
@ Fundamental “musts.”” Whenever 
an engineer is called upon to make a 
lighting design for any area there are 
two fundamental “musts” that should be 
observed. 

1, The primary function of the eyes 
is for orientation and their secondary 
function is for seeing. A large part of the 
energy expended by,a worker is for 
orientation and usually a much smaller 
part is for seeing, e.g. a truck driver only 
uses his eyes for seeing when reading a 

(Continued on Page 120) 














FIG, 3. Lighting arrangement for a typical chemical laboratory using flush day- 
light blue control lens equipment for general lighting and local fluorescent 
lighting for the hood and balances. 
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] RECESSED LIGHTING UNIT WITH DAYLIGHT BLUE LENS—200-WATT LAMP 
2 CLASS !| GROUP G FLUORESCENT UNIT—3 40-WATT LAMPS 
3 FLUORESCENT UNIT CONCENTRATING DISTRIBUTION—2 40-WATT LAMPS 






































SECTION AA 








FIG. 4. Unretouched photograph of a modern chemical laboratory that meets the requirements for 
highly satisfactory laboratory lighting. The flushed lens units are vaporproof to minimize depreciation. 
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rompletion of the United States Bureau sonnel, water, gas and power distribution 
f Mines NAVAJO Plant to recover pure systems, a 35 mile fuel gas pipe line, and 
1elium from gas produced from the Rat- a 90 mile pure helium pipe line to the rail- 
tlesnake Field again demonstrates the road at Gallup, New Mexico, were also 
versatility of HUDSON in completing all constructed by Hudson as parts of this 
ohases of a gas processing project within complete project. 


ts own integrated engineering and con- 


This plant was constructed on the Navajo 
struction organization. 


Indian Reservation near the village of 
n addition to the gas processing units, Shiprock in the northwestern corner of 
ther facilities including gathering lines New Mexico. Navajo Indians were exten- 

from the helium bearing gas wells, a sively employed in the construction of 

‘complete village for the operating per- the project. 

equipment is housed in center buildings, and compressor 


r houses are shown at right. Storage facilities for pure 
mpure helivm, and nitrogen are shown at right background. 








Ad 
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Interior views of one of the process equipment buildings. Fractionating Plant and domestic water is obtained from 
columns extend through roof San Juan river ) 











Additional helium storage was constructed at terminus of 90 mile helium pipe line 
at Gallup, New Mexico. Picture shows building housing facilities used in connection az General view showing housing facilities 


with loading helium at Gallup for rail shipment 





HUDSON ENGINEERING CORPORATION 


Engineers and Constructors 
FAIRVIEW STATION HOUSTON, TEXAS 





(Continued from Page 117) 
sign, etc. In oil refinery work the greater 
part of a workman’s energy is used in 
orientation. Much less light is required 
for orientation than for seeing. 

2. The brightness of the actual work 
(light reflected to the eyes) should be at 
least as great as the brightness of the im- 
mediate surroundings. Both of these fun- 
damentals indicate the advisability of a 
combination lighting system—a lower 
level of general lighting for orientation 
and for keeping the brightness of the 
surroundings below that of the actual 
work, and local lighting for seeing and 
for bringing the brightness of the work 
(light for seeing) up to that of the sur- 
roundings. 

When a lighting system fulfills the re- 
quirements of these two fundamentals 
and ordinary common sense is exercised 
in the other particulars, the designer is 
assured of having an economical and oth- 
erwise satisfactory system. 

The service space found in oil refin- 
eries includes the administration build- 
ing, chemical laboratory, boiler plant, 
power generating plant, machine shop, 
carpenter shop, pipe shop, electrical 
shop, warehouse, outdoor storage of 
heavy material, and garage. 

@ Administration building. Fluores- 
cent lighting is the popular choice for 
office and drafting rooms. It does not nec- 
essarily follow that fluorescent lighting 
is the best choice from the standpoints 
of economy or for the best seeing condi- 
tions*. Mob psychology, however, dic- 
_tates fluorescent lighting for the imme- 
diate future at least. 

Modern office lighting using fluores- 
cent fixtures of the better grade should 
have 15 footcandles in service. The in- 
service factor will be approximately 
(0.84 < 0.8 < 0.97 0.85 & 0.5 & 1.0) 


(0.28, depending on local conditions, so the 
—— — 15 
design illumination should be a5) 


approximately 54 footcandles. This will 
require approximately 2% watts per sq. 
ft. of floor area. Forty-watt white fluores- 
cent lamps will be the most satisfactory 
and insofar as possible the rows of fluor- 
escent lights should be placed parallel to 
the direction of vision and not perpen- 
dicular to the line of vision. Fig. 1 shows 
a part of a typical office and a lighting 
layout that will conform to good prac- 
tice., The colors of the walls, ceiling, 
floor, and furniture are important for 


*Dr. D. B. Harmon, director, Division of 
Education Services, Texas State Department of 
Health, Austin, Texas, Tr. Ill Eng. Sec., Sep- 
tember, 1944, p. 481. , 


Heidelberg plant 


Priorities for construction of a 
refinery in the Heidelberg oil field 
area of Jasper County, Mississippi, 
have been granted and work on 
the plant will begin immediately, 
according to Governor Thomas L. 
Bailey. 

Rogers Lacy, Longview, Texas, 
who owns producing wells in the 
Heidelberg field, will build and 
operate the plant. 
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CIASYMMETRIC CONTROL LENS UNITS—2 100-WaTT 


FIG. 5. Lighting arrangement for a typical cafeteria. Incandescent general 
lighting for the tables and additional local lighting for the bulletin board 


and food counters. 


SECTION AA 


LIGHTING LENS TYPE UNiTS—200-WATT 
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FIG. 6. Plan of a typical outdoor boiler plant showing location and types of 


lighting equipment. 
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LfTeres one reason why 


ONG KROME 
multiplies cylinder life 


The porosity of PORUS-KROME assures 
better lubrication. The tiny pores and channels 
in its surface serve as reservoirs for lubricating 
oil, feeding it back to the surface as needed. 
Porus-KROME “wets” with oil many times 
better than cast iron does... and these photo- 
graphs demonstrate that the rate of dispersion 
is a function of porosity. 

Drops of oil (as shown above) are placed on 
a conventional cast-iron liner and on a liner 
which has had Porus-KRoME applied by the 
patented Van der Horst process. Both have 
been honed to the same degree of smoothness, 
The time is noted. 

Two hours later. We see in the photograph 
on the right that the oil has dispersed only 


‘J - 
Aa xs 
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slightly on the cast-iron surface. On the 
Porus-KromE liner, the oil has dispersed 
over a much larger area. 

This, combined with the other characteris- 
tics of Porus-Kromg, enables it to multiply 
the life of cylinder liners from 4 to 20 times... 
and at the same time multiply the life of 
ordinary rings 3 to 5 times. 

In addition to providing a “long-life” 
cylinder wall surface, Porus-KromE has 
many diversified applications. If you have 
troublesome wear problems on any parts of 
your machines or equipment, or are seeking 
a way to give your customers an added value 
in your products, Van der Horst engineers 
may be able to supply the solution for you. 
Write today telling us just what your prob- 
lems are ... no obligation, of course. 
Van der Horst Corporation of America, Olean, 
N. Y. Plants in Olean and in Cleveland, Ohio. 





satisfactory office lighting. The wajj 
should be finished with No. 4 deep blue 
green (reflection factor 10 per cent) t, 
a height of 4 ft. above floor, with No, 9 
light blue green (reflection factor 25 per 
cent) for the next 3 ft. and No. ] light 
blue green (reflection factor 60 per cent) 
on up to the ceiling. This is a 9-ft. cei]. 
ing. For other ceiling heights the bands 
should be in proportion. The ceilings 
should be finished off white (gray) (re. 
flection factor 75 per cent). The floor 
should be finished with linoleum, paint, 
or carpet having a reflection factor of 
30 per cent. The furniture (desks, chairs. 
files, etc.) should be finished to have a 
reflection of 50 per cent. All surfaces 
should be dull finished and no glass top 
desks should be used. Lighting fixtures 
should be recessed in the ceiling wher. 
ever possible and the openings should be 
covered with control lenses or louvers 
to limit the flux of light in the 60-90 deg. 
zone. The units should use two, three, or 
four lamp ballasts of the high power fac. 
(Continued on Page 126) 








FIG. 7. Above—Cranelite for supplementary lighting under cranes. 


The compound spring suspension prevents lamp failure from vibra- 
tion and shock. 


FIG. 8. Right—Typical outdoor substation unit. Units are mounted 
on brackets approximately 8 ft. from the ground and throw the light 
up to the disconnects and also give sufficient down light for operat- 
ing purposes. 


FIG. 9. Below—Daylight photograph of an outdoor substation shows 
location of the lighting equipment. The lighting units have an ad- 
justment so that the angle of maximum candlepower can be changed 
to suit the individual conditions. 
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Chromium steel cracking tubes are used in this modern fur- 
nace installation because good resistance to oxidation and hot 
oil corrosion is a “must.” Laboratory and field tests clearly show 
that the life of tubes—and of tube supports, too—varies with 
chromium content of the steel. 

In addition to the 4 to 6 per cent chromium steels so com- 
monly used in refining equipment, many high-chromium steels 
are specified for high-temperature processes and the handling 
of highly corrosive crudes. Chromium steels should always be 
considered for applications where corrosion or oxidation re- 
sistance is required. 


BUY UNITED STATES WAR BONDS AND STAMPS 
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(Picture courtesy, The Lummus Co.) 


Other interesting uses of stainless steel are described in ELECTROMET REVIEW 
published by ELECTRO METALLURGICAL COMPANY, the Unit of UNION CARBIDE 
and CARBON CORPORATION that produces alloys for making steel. If you are 

‘ an executive, engineer, or designer you can be put on the mailing list for 

ELECTROMET REVIEW by sending your name on your business letterhead to ELECTRO 

METALLURGICAL COMPANY, Room 328, 30 East 42nd Street, New York 17, N.Y. 
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increase the flexibility of your post-war refining operations 


by installing one of the most versatile refining processes 
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FOR USE IN THE PRODUCTION OF 


HIGH OCTANE AROMATIC FUELS 
AROMATIC SOLVENTS 

PURE AROMATICS 

STODDARD SOLVENT 

HIGH GRADE KEROSENE 

SPRAY OILS 

TRANSFORMER OILS 

HIGH CETANE DIESEL FUELS 
TURBINE OILS 


Over the past ten years Badger has built Edeleanu plants having a total charge rate of 56,500 BPSD. 
Sizes range from 1500 to 18,000 BPSD. An additional 5000 of capacity is now being engineered. 


A BADGER-BUILT EDELEANU UNIT 


E. B. Badger & SONS CO., Est. 1841 


BOSTON 14 - New York + Philadelphia + San Francisco - London 


Process Engineers and Constructors for the Petroleum, Petro-Chemical and Chemical Industries 
Licensing Agents for the Houdry Catalytic Cracking Processes and the TCC Process 
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(Continued from Page 122) 
tor type to minimize stroboscopic effect. 
In buying fluorescent lighting equipment 
it should be remembered that like other 
things, you get about what you pay for 
and “cheap” equipment is not recom- 
mended. 

Drafting room lighting should be of 
the same type as for general office space 
only the initial footcandles should be in- 
creased to 75. This increase in illumina- 



































a B 


FIG. 10a and 10b. Proper location 
of lights for a saw (10a) and for 
a work bench (10b). 





tion is usually procured by increasing 
the number of fluorescent lamps per fix- 
ture and in the case shown in Fig. 1 the 
75 footcandles will be obtained by using 
three 40-watt lamps per fixture instead 
of two lamps. 


@ Chemical laboratory. Lighting for 
the chemical laboratory should be of 
good color value and the equipment 
should be made of material that will not 
discolor or deteriorate under the action 
of acid fumes, alkali. fumes, and mois- 
ture. An in-service illumination of 15 
footcandles is required. Fluorescent 
lighting is not suitable for chemical lab- 
oratories because the mercury lines com- 
ing through the fluorescent lamp causes 
color distortion. It is important to place 
the lights with special reference to the 
benches, sinks, and tables to obtain light 
from the most advantageous directions. 
Incandescent fixtures with daylight blue 
color correcting glass should be used. 
The in-service factor will be (0.88 0.8 
S< 0.91 & 0.95 & 0.68) 0.41 and the de- 


15 
sign illumination will be (ain)2" foot- 


candles. It is desirable to flush the light- 
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for uniform vertical illumination. 
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FIG. 11. Plan and section of typical stock bins showing lighting arrangement 
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ing equipment into the ceiling jf Dus 
sible. Fig. 3 shows a typical lighting g, 
rangement for a chemical laboratory. 

@ Cafeteria. Lighting for the cafete;; 
should be of a type to create a cheerful 
restful atmosphere, of good color valy, 
and of sufficient quantity to promo 
cleanliness. General incandescent high, 
ing should be used (not fluorescent hy. 
cause of poor color value) with adgj 
tional local lighting at the food counte; 
The illumination should be 5 footcandle, 
in service, which will require r 


5 
(sa x 0.9 x 0.91 * 0.95 & 0.52 

14 footcandles of design illumination, 
Special attention should be given to th 
color of the walls, ceiling, floors, and fi. 
tures. The walls should be painted , 
warm color of the yellow family with , 
reflection factor of approximately 70 per 
cent. The lower 5 ft. of the walls may kk 
darker (30 per cent reflection factor, 
The ceiling should be white and the floor 
light gray or tan (reflection factor 4 
per cent). The fixtures should be of 
light color such as the bleached woods 
(reflection factor 40 per cent). Pine pan 
eling finished light makes a satisfac. 
tory wall finish. Fig. 5 shows a satisfac. 
tory lighting arrangement for a typical 
cafeteria. Germacidal lamps can be used 
to good advantage in a cafeteria. 

@ Boiler plant. Boiler plants are usual. 
ly of the outdoor type, the firing aisle be. 
ing the only part under roof. The firing 
aisle is lighted by deep bow] medium 
spread units to give an in-service illumi. 
nation of 10 footcandles. The outdoor 
part of the boiler plant is lighted with 500 
watt standard refractor units having a 


FIG. 12. Outdoor storage yard at 
Torrance, California, using 180 
and 360 deg. standard refractors. 
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Four modern Midwest pipe fabricating plants supply 
piping for all purposes and pressures to a great 
variety of industries from coast to coast. These Mid- 
west plants are large users of Midwest Welding 
Fittings. This regular everyday use of these fittings in 
fabricating both simple and complex piping sub- 
assemblies provides an accurate and continuous check 
of their quality . . . of correct dimensions . . . of uni- 
formity .. . of accurate angularity, etc. 

But this daily use in our own fabricating plants does 
more than check quality ... it makes certain that 
Midwest Fittings are thoroughly practical . . . that 


MIDWES| WELDING FITTINGS IMPROVE 
DESIGN AND REDUCE PIPING COSTS 
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they meet the needs of modern piping practices from 
a design standpoint . . . that they are easy to lay out 
and weld. For example: the accuracy of Midwest 
machining methods makes it possible for the user to 
cut his pipe before receiving his Midwest Welding 
Fittings . . . he can depend upon the catalog di- 
mensions. Buyers of Midwest Welding Fittings get the 
benefit of this unique situation. We sell you the same 
fittings we use .. . assuring you of quality fittings that 
are correctly designed and that save time and money 
on many different kinds of piping jobs. Bulletin WF-41 
gives all the facts; ask for a copy. 


. Distributors in Mo 
ny 











lateral spread of 270 deg. and an angle 
of maximum candlepower in the vertical 
plane of 75 deg. Fig. 6 shows a plan of a 
typical outdoor boiler plant and the 
lighting arrangement. 

@ Power generating station. Lighting 
practice for power generating stations 
follows good utility practice. For the tur- 
bine room 20 in-service footcandles 
should be provided and arranged for 
switching so that one-half of this value 
can be used for routine operation and 
the full value for repairs, etc. Standard 
high bay type reflectors should be used. 
One or more units should be wired for 
emergency lighting with an automatic 
throw-over to other sources of supply in 
case of interruption of service. The crane 
should be equipped with two cranelites 
(see Fig. 7) for additional lighting when 
crane is in use. 


@ Outdoor substation. In case the en- 
ergy supply is from a utility or in case 








of standby or emergency tie-in to a util- 
ity the outdoor substation will require 
lighting. Good practice of the utility 
should be followed, which is to install 
outdoor substation units shown in Fig. 8 
with 300-watt lamp on brackets fastened 
to the columns at a height of approxi- 
mately 8 ft. from the ground. Units 
should be spaced on approximately 30 
ft. centers. Fig. 9 shows a typical sub- 
station with lighting equipment. 

@ Shops—machine, carpenter, pipe, 
electrical, blacksmith. Repair shop areas 
should be well lighted because it is often 
necessary to make quick emergency re- 
pairs and all types of work must be done. 
Good practice in other industries such as 
shipbuilding or steel should be followed. 


FIG. 13. A loading platform using 
wide lateral-spread wall-mounted 
refractors. 


An in-service illumination of 15 foot. 
candles should be provided. In many 
cases the light should be arranged with 
special reference to the machines such 
as a saw, bench, etc., where the light 
must fall unobstructed on the important 
part of the machine. Liberal use of ad. 
justable local lights should be provided 
for. Figs. 10a and 10b illustrate the 
proper position of overhead lights for q 
saw and a work bench. 

@ Storage. The storage warehouse for 
an oil refinery is used for spare parts 
storage and for raw materials used jn 
the process. Spare parts are usually 
stored in bins and require stock bin light. 
ing. The bins are normally 7 ft. to 8 ft. 
high with a narrow aisle common to two 
bins. Vertical lighting on the faces of 
the bins is required and is obtained by 
special asymmetric reflectors that con. 
trol the candlepower distribution so that 
not only the top of the bin gets illumina. 
tion but also the bottom. Fig. 11 shows 
the arrangement of lights for stock bin 
lighting. An in-service illumination of 5 
footcandles should be provided for gen. 
eral open storage areas. They should be 
arranged for convenient switching of 
lights so that the main aisles can be kept 
lighted and local areas turned on as 
desired. 

For outdoor storage yards for pipe and 
other heavy material, it is customary to 
have an outdoor crane way to facilitate 
handling materials. Highly satisfactory 
lighting for such outdoor storage yards 
is obtained by suspending standard re- 
fractor units on shock absorbers under 
the crane rail. One hundred and eighty 
degree lateral light distribution refrac- 
tors are used on the building side and 
360 deg. lateral light distribution refrac- 
tors on the open side. Five hundred-watt 
lamps are used in the refractors. Addi- 
tional outdoor crane lights are also pro- 
vided. Fig. 12 shows a typical outdoor 
storage yard. 

The shipping platform for incoming 
and outgoing maintenance material is 
lighted by refractor lenses mounted on 
the building wall. The lateral distribu- 
tion of light is 180 deg. and the vertical 
distribution is 60 deg. above the vertical. 
Lighting of this type enables workers to 
see into a truck or railroad car. Three 
hundred-watt lamps should be used and 
units should be spaced on approximately 
20 ft. centers and mounted approximate- 
ly 8 ft. above the fleor of the shipping 
platform. Fig. 13 shows a typical loading 
platform and Fig. 14 shows the method 


of layout for the wall-mounted refractor. 
kk 
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FIG. 14. Detail of installation for the wall-mounted wide 
*) lateral-spread refractor for lighting shipping platforms. 
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4urooucH Lumnite cement has, from 
ime to time, proved invaluable for its 
quick setting property, in most cases con- 
sete made with it has been used for its 
wractory properties. When made with 
uitable aggregate, Lumnite concrete has 
certain instances supplanted high 
mde refractory bricks and shapes. In 
many cases it has replaced Portland ce- 
nent concrete where that material had a 
yndency to disintegrate under the influ- 
ence of elevated temperatures. 

The earliest experiments made with re- 
factory concrete at Gary were in the 
ining of oven doors, a troublesome item 
ifmaintenance in almost any coke plant. 
Inthe original experiments, where mono- 
lithic linings were cast into conventional 
ast-iron doors, many failures were ex- 
yrienced from the shearing off of large 
pieces of the concrete that projected be- 
wnd the metal body of the door. The 
frst remedial step was to subdivide the 
door into two separate blocks by means 
firon or steel plates. Considerable im- 
provement in performance of the lin- 
ings resulted from this practice. The 
present practice is to subdivide the lin- 
ings into three of four blocks with pitch- 
coated 16-gage plates or plywood fillers. 
Further improvement, to the extent of 
consistent success, resulted from heav- 
ily coating the inside of the door body 
with pitch and pasting roofing paper 
wer this before pouring the lining. The 
pith and paper burn out when the door 
is put into use, creating voids that leave 
the lining, consisting of several individ- 
wal blocks, each sufficiently free to pre- 
vent the setting up of destructive stresses 
when the door flexes or becomes bowed. 


Avorner problem recognized in early 
experiments was that of properly sup- 
porting and reinforcing the lining 
blocks. One solution was to design the 
door body to provide for holding the con- 
crete without the use of reinforcing steel. 
A more recent design provides for sup- 
porting the lining by means of horizontal 
ledges of cast iron. In a new all-steel 
fabricated door, designed and built at 
Gary Works, seven l-in. hooks, welded 
to the back plate, extend into the con- 


_*Condensation of paper presented under the 
title “Development in the Use of Lumnite Ce- 
- ad at Gary Coke Works Plant,’”’ before Blast 
urnace Coke Oven Association of the Chicago 
District, May 22, 1945. 


tig Subsidiary of United States Steel Corpora- 
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UMNUTE CEMENT IN REFRACTORY CONCRETE 


By JAMES E. LUDBERG, Patcher Foreman, Gary Coke Works, 
Carnegie-lllinois Steel Corporationt 


crete to provide support. These hooks, 
like the ledges, are air-cooled through 
the metal door back. With this design of 
door and lining, refractory concrete only, 
and no metal, extends into the oven. 
Numerous failures of linings made 
from small size aggregate led to experi- 
ments with increasing proportions of 
larger sizes. The results showed that, at 
least under our conditions, a liberal pro- 
portion of coarse aggregate ranging in 
size up to 21% in. or more is decidedly 
beneficial. It was also found that best re- 





Experiments made at 
Gary Coke Works 
should prove of value 
to members of the oil 
industry, especially 
to those in refining. 





sults were obtained only by the inclu- 
sion of a considerable proportion of fine- 
ly ground material. These fines are nec- 
essary to achieve greatest density and 
impermeability in the concrete. It is be- 
lieved that the fines react chemically with 
the high-alumina cement when subjected 
to high temperatures and by this reac- 
tion produce certain highly refractory 
minerals that increase the refractoriness 
of the matrix and, on crystallizing, add 
to the mechanical strength of the con- 
crete. 


Tue composition of the aggregate is 
an important consideration. Our experi- 
ence indicates that clean, slag-free, used 
firebrick that has been severely burned 
provides better aggregate than does new 
brick. Old blast furnace brick has been 
found to be particularly satisfactory. 
Practically all firebrick undergoes more 
or less shrinkage when burned at high 
temperatures; hence, the use of aggre- 
gate derived from reburned bricks in 
refractory concrete prevents the develop- 
ment of internal stresses in high tem- 
perature service. This, in the case of at 
least some new brick, might be sufficient 
to promote disintegration of the con- 
crete. 

Particular attention is given to curing 
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the concrete by keeping the surface wet 
with a fine spray as the setting progress- 
es. Concrete-lined doors placed on cold 
ovens and heated up with the battery 
have proved to have the longest life. If 
the doors must be put on hot ovens, the 
practice is to let the linings air-set for 
10 to 14 days and to charge the oven im- 
mediately after the door is placed so as 
to retard the flow of heat into the lining, 
thereby tempering it. 

Although relatively small so far as 
quantity of cement used is concerned, 
one of the most helpful uses of Lumnite 
has been for patching around inspection 
and charging holes on the battery tops 
and for general use in keeping the entire 
top air and water tight. One of the most 
satisfactory uses has been in connection 
with ascension pipe linings. Here the re- 
fractory concrete linings give every in- 
dication of being permanent, although 
the rammed plastic materials burned out 
and required replacement. Recently, in 
making extensive oven repairs, we re- 
moved 35 refractory concrete-lined ascen- 
sion pipes that had been in service for 
10 years. They were found to be in ex- 
cellent condition, although not one of 
them had ever been patched or repaired 
in any way. 


BN the construction of 9 large batteries 
of underjet ovens during a period of 10 
years, the concrete slabs upon which the 
regenerator walls rest have been poured 
with refractory concrete. This was used 
to prevent the disintegration observed in 
the pads of earlier batteries that had 
been poured with Portland cement con- 
crete. Lumnite refractory concrete has 
also been used successfully for sack flue 
linings and for the roof arches of waste 
gas canals in open hearth furnaces. Still 
another use has been for making heat 
insulating shields. These shields are 
made of angle iron and wire screen cov- 
ered with a 3-in. thickness of paste con- 
sisting of Lumnite cement and shredded 
asbestos. 

Considerable Lumnite has been used 
at Gary for repointing the linings of 
stacks carrying gases from waste heat 
flues, and for gunite linings in others. 
Where new brick linings were installed, 
the mortar for the joints was made with 
Lumnite. In these applications, it is im- 
portant to use an aggregate that will be 
corrosion resistant. For mortar for joints, 
siliceous sand is used; for thé gunite, 
either Haydite or trap rock screenings. 

kkk 
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A PARSONS Wheel 
TRENCHLINER 


Get the facts on the new Parsons 
200 Wheel Trenchliner today. 
Modern, designed in 1945 for 
1945. Outstanding performance 
on tough pipeline jobs — in gum- 
bo, clay, shale or compacted 
sand — because all the latest im- 
provements are incorporated in 
the new Parsons 200 Wheel 
Trenchliner. Ask for your Parsons 
200 Wheel Trenchliner Catalog 
today. It’s just off the press. 





KOEHRING suBsSIDIARY NEWTON, IOWA 


dTRENCHING EQUIPMENT 


CLARENCE L. BOYD COMPANY, Tulsa and Guthrie, Oklahoma + F. C. CRANE COMPANY, 3120 Grand Avenue, Dallas, Texas 
C. A. KOEHRING COMPANY, 2312 Calhoun Street, Houston, Texas * ALAMO IRON WORKS, San Antonio, Texas 
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SELECTION OF GpAS DEHYDRATION 


By A. RUSSELL YOUNG, Manager Natural Gas Division, J. F. Pritchard and Company 


EXCLUSIVE | With the current 
trend of gas pipe 
lines to operate in excess of 300-350 Ib. 
per sq. in gage, the need for gas dehy- 
ration to maintain maximum economi- 
cal capacities has become apparent. The 
slection of the correct type of dehydra- 
tion, however, has not always been given 
proper consideration. 

The first consideration of course is the 
actual need for dehydration and the ex- 
tent to which it should be carried. Every 
pipe line will offer its own peculiar prob- 
lem, but the engineer should satisfy him- 
self on the following questions: 





Points on which to base 


selection of the gas de- 
hydration that will 
maintain maximum 


economical capacities. 





1, What is the minimum gas tempera- 
ture that will be encountered below 
which the gas dew point must be main- 
tained ? 

2. What would be the effect of the 
gas temperature falling below its dew 
point in the pipe line? Would this con- 
dition merely drop out water in the line, 
or tend to form gas hydrates and freeze 
up? 

3. What is the water content of the 
gas entering the system? The outlet 
water content cannot exceed that enter- 
ing, and the dew point following com- 
pression may not be equal to a saturated 
gas, 

Fig. 1 shows the moisture content of 
natural gas at any given saturated tem- 
perature or pressure and the approxi- 
mate melting point of gas hydrates. For 
any given change in these conditions, 
such as drop in temperatures of gas in 
Pipe lines, the water-carrying capacity of 
the gas is reduced and the difference in 
water necessarily must drop out in the 
line. 

Fig. 2 shows a study made of a typical 
Pipe line operating on the discharge of 
4 Compressor station as is usual in most 
dehydration plant installations. The gas 
1s cooled at the compressor station out- 
et in a cooling tower the daily minimum 
and maximum temperatures of which 
follow generally the daily air tempera- 
tures. In this study, the station outlet gas 
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POUNDS WATER PER MILLION CUBIC FEET OF GAS 


FIG. 1. WATER CONTENT OF NATURAL GAS 


MOISTURE CONTENT NA 
AT SATURA C FOR 
' ' ' ' ' 
SUPER COMPRESSIBILITY AND FUGACITY 


MEASURED AT 60 F AND 14.73 PSI 


LTING POINT 
GAS HYDRATES 
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| FOR PEACETIME 
EXPANSION INCLUDE — 


Utility Electric Power \N\ "4 


IN YOUR PLANS 


One of the big reasons Utility Electric Power is 
chosen to power the smallest to the largest of 
operations is that it is the most flexible and 
adaptable of all types of power. Just as in war- 
time operations, Utility Electric Power will con- 
tinue to take the lead in all-around efficiency, 
performance, and economy. Today or tomor- 
row — Utility Electric Power is your best bet! 
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Like all details of Gaso Pumps, the design of 

the stuffing boxes is based not on theory 

but upon painstaking test and experiment 

geared to a definite objective ... In this case, 

the objective was tightness without undue 

tension... It was attained through the adop- 
tion of extra-deep stuffing boxes, properly 
packed. Gaso’s are strong and dependable 
because every detail of their design is made 
to contribute to their strength and depend- 
ability — a fact confirmed by the selection of 
GASO’S for the all-important portable pipe- 
lines that carry oil to fighting fronts . .. Gaso 
Pump & Burner Mfg. Co., 902 East First Street, 
Tulsa, Oklahoma. Export Office: 149 Broad- 
way, New York. Shreveport: W. L. Somner 
Co., 419 Lake Street. Los Angeles: Production 
Equipment Co., 651-653 E. Gage Ave. 

















has been contacted with a diethylene 
glycol solution resulting in an outlet dew 
point 45 to 50°F. below the gas con- 
tacting temperatures. 

The gas in the pipe line, after flowing 
approximately 10 miles from the station, 
approaches the ground temperature plot. 
This ground temperature plot represents 
the first consideration—minimum tem- 
perature—to protect against. It should 
be noted that the maximum gas dew 
ooint line on a number of days is above 
the ground temperature line, which re- 
sults in a possible condensation of water 
from a saturated gas. It is appreciated 
that under actual conditions, the gas 
flowing temperature will never reach 
ground temperature, but it is well to 
consider this as the minimum in order 
to allow for operating safety. 

This leads to the second considera- 
tion, which is the effect of gas operating 
below its dew point. In the study shown 
by Fig. 2, the 750-lb. gas hydrate line 
has been plotted. When the temperature 
of the gas drops below the dew point 
and below the hydrate line (shown cross 
hatched) gas hydrates tend to form in 
the pipe line, whereas free drops of water 
tend to form just above the hydrate line 
(shown dotted). 

If temperature conditions of a gas sys- 
tem are such that the hydrate point is 
never reached, the problem involves only 
the effect on pipe line efficiency of water 
collecting in sags in the line. Many pipe 





TABLE 1 
Capacity: 30,000,000 std. cu. ft. natural gas per 24 hr. at 85°F. and 
400 Ib. ‘Per sq. in. + gage. 


Water removed...... 


Outlet dew point. . 

Pressure drop............. 
Operation. ... 

Initial cost (complete with utilities) 


Cost 1000 std. cu. ft. gas treated (basis 1 10-yr. ence 


— interest, insurance...... 
rs labor, upkeep, fuel. 
col or adsorbent expense. . . 


Dehydration cost per 1000 std. cu. ft. natural gas treated............ 





—$—$—_ 

















—— 
eacaane Type plant _ 
Tia, 
95 per cent diethylene Solid adsorpti 
glycol liquid solution “_ 
eet il eee... Say 
ahaa eee 61 Ib. per 1000 std. | 72 Ib. per 1000 std. 
cu. ft. gas cu. ft. gas 
35 to 40°F. Below —20°F. 
e me Ib. Red vem lb. 
‘ontinuous asis 8-hr. 
$49,865.00 367,176.00 
Pre ee 0.00045 0.00061 
0.00020 - 0.00030 
beret io 0.00122 0.00122 
shawls 0.00017 0.00007 
$0 .00204 $0 .00220 














TABLE 2 
30,000,000 std. cu. ft. natural gas per 24 hr. at 85°F. and 
750 Ib. per sq. in. + gage. 


Capacity: 


NII. Do o50.6 noes kameR Reds baGKerA¥oemeRe 


Outlet dew —_ 

Pressure drop. . 

Operation . 

Initial cost (complete with utilities) .. mt 


Cost per 1000 std. cu. ft. gas treated (basis 10- “yr. - amortization) ee 


Taxes, interest, NUNN ros ks arcieaieie Maia sada bae 
Operating labor, upkeep, fuel... 
Glycol or adsorbent expense 


Dehydration cost per 1000 std. cu. ft. natural gas treated............ 








"Note: Adeorbent contacting removes all water from the gas treated instead of a quantity relative to dew point 
Bypassing wet gas around adsorbers until rye one approximately same water content 
as glycol treated stream would permit nearly 30 per cent overload of ad 


depression as does glycol. 


approximately $0.00053 per 1000. No attempt has been 


pressure drop, but in this case it does not appear to be more than $0.00003 per 1000 


___ Type plant 
95 per cent diethylene Solid ‘tials 
glycol liquid solution unit 
iS ae. 32 Ib. per 1000 std. | 42 Ib. per 1000 std. 
cu. ft. gas cu. ft. gas 
idbeetib sade 35 to 40°F. Below —20°F. 
scacnatg ee 2 to 5 |b. 7 to 10 Ib. 
ia citentaoe Continuous Basis 8-hr. cycles 
$141,860.00 $343,015.00 
0.00013 0.00031 
Re aes 0.00006 0.00015 
sb saiie sacha 0.00020 0.00020 
sae otis 0.00017 0.00004 
| $0 .00056 $0 .00070 


ee 

















sorbent Vag-s reducing treating cost to 
made to evaluate caref! y the cost of added adsorbent 











1. DOWN FLOW 200 LB. 
2. DOWN FLOW 300 LB. 
3. DOWN FLOW 400 LB. 


= 


VELOCITY THROUGH EMPTY TOWER, FEET PER MINUTE 





FIG. 4. PRESSURE DROP THROUGH ALUMINA BEDS 


4. DOWN FLOW 500 LB. 7. 
5. DOWN FLOW 600 LB. 8. 
6. DOWN FLOW 720 LB. 


PRESSURE DROP IN INCH OF WATER PER INCH OF BED 





UP FLOW 720 LB. 
UP FLOW 720 LB. SATURATED 
WITH H2O VAPOR. 


4 5 








- 


GAS SPECIFIC GRAVITY 677 


ALUMINA 4-8 MESH 36 IN. DEEP 
DIAMETER OF TOWER = 6.065 IN. I.D. 
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lines are so amply supplied with drips 
and blow-offs that this does not present 
a major operating or cost problem. In 
fact, the labor required to operate a de- 
hydration unit could exceed the labor 
required to keep the pipe line blown 
clean. In new or old lines without ade- 
quate facilities, however, the cost of 
these drips and their maintenance should 
be considered against the cost of de. 
hydration. Lines operating at high ef- 
ficiencies during seasons when water 
drops out are often considerably affected 
by this water accumulation. One major 
pipe line experienced 5 to 10 per cent 
efficiency increase after these lines had 
been in operation with dehydration for 
several months. This evaluation of the 
possible effect on pipe line efficiency is 
peculiar to the individual system. From 
the accompanying pipe line flow curve, 
Fig. 3, the effect on volumes or pressures 
for small efficiency changes can be read- 
ily determined. 

In view of continually rising pipe line 
operating pressures, it will be found that 
the flowing temperatures of gas under 
most conditions fall below the hydrate 
line during the winter seasons. The dew 
point of the gas necessarily must be main- 
tained 5 or 10 deg. below this for safe 
operation, or about equal to ground 
temperature. With the exception of 
solid adsorbents, other normal dehydrat- 
ing agents are dependent on, and relative 
to, the contacting temperature with the 
gas to be dried. Typical results of the 
commonly used agents are as follows: 

(Continued on Page 143) 
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and slid adsorbents ... 
F Dew point 
Soua® depression 
: below contact 
ae Agent temperatures 
“ee 35% CaCl,—water sol... 20°F. 
caCl,--glycerin—water sol.. 30°F. 
4, “d. I} 6a, glycol water sol.__.45-50°F. 
om Water removal to below — 20°F. for 
hr. cycles | capacity of bed. 
176.00 Typical temperature of compressor 
gation aftercooler gas, as shown on Fig. 
red 9 varies to an upper limit as the air or 
00290 ir wet bulb temperature changes. The 
— wer limit of gas cooling is its hydrate 
~~] ooint. The difference between this sea- 
nal contact gas temperature and the 
ae ninimum gas flowing temperature in the 
______ |f pipe line is the least dew point depres- 
jon allowable. The selection of any de- 
~~ |f bydrating solution should give depres- 
i jons at least 5 deg. below calculated 
Tana «If minimum line temperatures. 
4 ‘s When two or more types of dehydra- 
one tion will meet requirements, the final 
ee glection naturally is contingent on their 
031 respective economy. The selection for 
020 most plants today lies between the use 
nm of the glycol solution and the solid ad- 
sorbents. 
W point Where glycol solutions will meet the 
er dew point requirements, it is generally 
sorbent found they are more economical in in- 
: itial installations. Once placed in opera- 
, ; tion, they run on a continuous cycle re- 
ith drips quiring minimum operating attendance. 
_—_ The solid adsorbents provide the only 
ano de answer to many of the high pressure-low 
he labor | dew point needs. Units in continuous op- 
e blown | ¢tation have used successfully the same 
out ade. | adsorbent charge for years. They are not 
cost of | the answer for all dehydration problems, 
eshould | however. It is advisable to obtain a gas 
: of de- | analysis and study the gas carefully be- 
high ef-] fore installing solid adsorbents in new 
1 water} fields. Test units should be set up and 
affected | operated before using solid adsorbents 
2 major} on gases containing Ai.S and OQ, in any 
er cent} quantities, on gases containing heavy 
nes had | ends such as in natural gas mixed with 
‘ion for | coke-oven gases, or on gases containing 
of the | excess liquids or distillates. 
ency is One of the main problems of the solid 
. From | adsorbent lies in its overall plant pres- 
curve, | sure drop. Fig. 4 shows typical bed drops, 
essures | and it is difficult to design an economical 
eread- | unit with much less than 7 to 10 lb. drop 
against approximately a 2 to 5 lb. drop 
pe line | in the liquid solution type plant. 
id that For comparisons between the glycol 
under | and solid adsorbents, Tables 1 and 2 
ydrate | tabulate costs of treating 30,000,000 
e dew | Standard cu. ft. of natural gas per 24 
main. | hr. at pressure of 400 Ib. per sq. in. gage 
r safe | and temperature of 85°F.; and 300,- 
round | 900,000 standard cu. ft. per 24 hr. at 
of the | 50 lb. per sq. in. gage and 85°F. Costs 
ydrat- | ‘clude all utilities with units amortized 
lative | Ver a 10-year period. Glycol make-up 
h the | has been assumed on an average of 0.075 
f the | 8al. per million standard cubic feet of 
ws: gas treated and solid adsorbent has been 
€stimated on basis of two complete 
charges for the 10-year period. x & %& 
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*“Sentinel’’ Oil Cup 





Keep down Production Costs 


with 


Fig. 123, **N-M-D"* 
Globe Valve 
150 th. $. P. 


Leaky valves, permitting the escape of 
steam, air, or water, are wasteful in 
themselves—doubly wasteful in their 
effect on production costs and operating 
efficiency. 


of fuel. 


with Sight Feed 


LUNKENHEIMER 


VALVES ¢ 









Inadequate, hand-method lubrication is 
another cost booster . . 
pense of machinery repair, of lubricant, 
of inspection time. 


And—ultimately—both leaky valves 
and inefficient lubrication mean a waste 


Lunkenheimer Valves and Air Cocks 
have a rugged durability and simplicity 4 
of design that makes them stay tight 
with the very minimum of maintenance 
. .. Lunkenheimer Automatic Oilers feed 

the right amount of oil, in the right way, 

at the right time, to the right place . . . 

These and other Lunkenheimer products 

are famous for their outstanding per- 
formance record. 


The Lunkenheimer Co., Cincinnati 14, | 
Ohio, U.S.A. (Branch Offices: New York | 
13, Chicago 6, Boston 10, Philadelphia 

7. Export Department: 318-322 Hudson 

St., New York 13, N.Y.) 

















. increasing ex- 











A lunkenheimer Dis- 
tributor is located near 
you, fully equipped to 
assist with your main- 
tenance and operation 
probleme. Call on him. 











LUBRICATING 
DEVICES 
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ADVISES 


Mud circulating through a drilling well 
loses part of its water, which filters into 
the formations, leaving a mud cake on 
the wall. When water loss is high, a 
thick cake builds up on the wall, causing 
tight hole, damaged bits and often stuck 
pipe. High water loss also causes shale 
to slough into the hole. 


AEROFLO* is highly effective in pre- 
venting such difficulties. It helps to assure 
low water loss and a thin, tight mud 
cake that protects the walls and the oil 
sand. It is especially designed to solve 
drilling mud viscosity problems in deep 





ot yf 





WITH 


“GENERAL” 


wells and under difficult conditions, such 
as salt cut muds, hard-to-treat muds, and 
where high temperatures cause rapid 
thickening. AEROFLO is manufactured in 
large volume under careful control and 
is backed by Cyanamid’s modern tech- 
nical and research service. It is available 
from stocks maintained by drilling mud 
chemical distributors in all principal 
drilling centers in the U. S. A. 


For technical assistance and complete 
information write, phone or wire American 
Cyanamid & Chemical Corporation, 229 
Shell Bldg., Houston, Texas, or Azusa, Cal, 


When Performance Counts... Call on Cyanamid 


(A UNIT OF AMERICAN CYANAMID COMPANY) 


30 ROCKEFELLER PLAZA - NEW YORK 20, NEW YORK 
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AEROFLO is available 
for immediate delivery 
from stocks kept by 
many Drilling Mud 
Chemical Distributing 
Houses in all principal 
Oil Well Drilling Cen- 
ters in the United States. 











* Trade-mark Reg. U. S. Pat. Of. 
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CONTROL TRIP CLOSE =} 
SOURCE 


VOLTAGE CONTROL 


Caracirors have made it possible to 
supply large increases in load with exist- 
ing power facilities. This addition of ca- 
pacitors to release system capacity has 
played an important role during the 
present war with its shortage of mate- 
tials and labor. When more and more 
capacitors are added to a system, how- 
ever, a situation is reached where their 
effect becomes objectionable during cer- 
tain operating conditions. It is, there- 
fore, desirable to obtain the benefits of 
additional capacitor correction without 
the objectionable aspects. 

A relatively small capacitor may be 
connected to a circuit with very little ef- 
fect upon the performance of the circuit. 
As the size of the capacitor increases, 
the addition or removal of the capacitor 
has an increasing effect upon the circuit 
voltage, line current, line losses, and cir- 
cuit power factor. The line losses are at 
a minimum when the capacitor kilovars 
are the same as the load kilovars. The 
maximum benefits, therefore, are ob- 
tained by switching the correct size ca- 
pacitors at the appropriate time. Be- 
cause of the large increase.in the use of 
shunt capacitors within the last few 
years, the power systems are rapidly. ap- 
pProaching the poirit where capacitors 
must be switched automatically in order 
to obtain the maximum benefits of ca- 
pacitor corréction. 


@ Methods of switching capacitors. 
Capacitors may be switched manually 
with variation in load provided a reliable 
attendant is available to observe the op- 
erating conditions such as voltage, kvar, 
ete., and perform the desired switching 
operations. 

If it is found desirable to switch 





U ' 
CONTROL TRI? CLOSE 
SOURCE 


CURRENT CONTROL 





P 094.83 


' ‘ ' 
CONTROL TRIP CLOSE 
SOURCE 
REACTIVE KVA OR 
KILOVAR CONTROL 


FIG. 1. Voltage control, current control, and kvar control methods 
of automatically switching capacitors illustrated schematically. 


capacitors with variation in load, consid- 
eration should be given to distributing 
the capacitors out on the circuit and con- 
necting them directly to the motor ter- 
minals to be switched “off” and “on” 
with the motor without additional 
switching equipment. The size of the ca- 
pacitor switched with the motor switch 
should be selected to avoid excessive 
overvoltage due to. self-excitation. In 
some cases it may be desirable to use 
a separate switch for the capacitor and 
let the motor initiate the opening and 
closing of the capacitor switch. 

A time switch may be used to initiate 
the switching operations in some cases 
provided the load variation follows a 
repetitive load pattern each week. 

Capacitors may switched automati- 
cally in response to changes in load. The 
three generally accepted methods of 
switching are: 

1. Voltage control 

2. Current control 

3. Kvar control. 

@ Application of automatic control 
equipment. The switching of capacitors 
may be desired to prevent overvoltage, 
improve voltage regulation, reduce line 
current, to keep the demand low in pro- 
portion to the kilowatt loading or keep 
the overall power factor within desired 
limits to maintain minimum cost of 
power purchased under certain rate 
schedules. 

In deciding whether the capacitors 
should be switched automatically, con- 
sideration should be given to the size 
of the capacitor banks, the extent to 
which the kilowatt and kilovar load 
varies over a typical load period, the 
variation of voltage with load, and bene- 
fits desired. In making an analysis, it 
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AUTOMATIC SWITCHING OF SHUNT CAPACITORS 


By W. H. CUTTINO, Capacitor Engineer, Switchgear Engineering Department 


Westinghouse Electric Corporation 


is usually desirable to make measure- 
ments of kilovars, kilowatts, and voltage 
over a typical load period to determine 
the capacitor kilovar requirements and 
then if automatic switching is needed to 
determine what type of control would be 
best suited for actuating the switching 
device. 

When objectionable voltage variations 
occur with varying loads, the voltage 
control shown schematically at the left 
in Fig. 1 should be considered. If the 
principal reason for switching the ca- 
pacitors is to avoid overvoltages on 
lamps and motors during light load pe- 
riods, the requirements usually can be 
met by using a single step voltage con- 
trol that disconnects the capacitor bank 
when the voltage rises above a certain 
value and reconnects it when the voltage 
falls below a predetermined level. 

This single step voltage control is es- 
pecially useful in a plant where a num- 
ber of induction motors are switched off 
during rest periods or at night. As the 
motors are shut down, the voltage con- 
trol disconnects the capacitor bank to 
keep the voltage from rising too high. 
As the motors are switched on again, this 
process is reversed to keep the voltage 
from falling below normal. 

If voltage regulation is the primary 
objective of the capacitor switching in- 
stallation a multi-step voltage control 
is usually required to hold the circuit 
voltage within the set limits. The multi- 
step control is particularly useful on the 
longer distribution circuits and plant 
feeders that extend some distance 
beyond the voltage regulators. Unlike 
the ordinary voltage regulator, however, 
the capacitor bank with multi-step volt- 
age control improves the veltage regula- 
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tion on both the supply and the load 
side of the bank by reducing the current 
flowing in the supply feeders. This is 
accomplished without changing the ex- 
isting regulating equipment and lowers 
the IX and IR losses in the circuit. If 
the voltage change produced by the ca- 
pacitor is greater than the difference be- 
tween maximum and minimum desired 
voltage limits then multi-step voltage 
control should be used. Fig. 3 illustrates 
graphically a case where one-half the 
capacitors produce a voltage change less 
than the difference between the desired 
upper and lower voltage limits. For this 
situation two switched capacitor banks 
and a two step voltage control are used 
to obtain satisfactory voltage regulation. 

If the load with which the capacitors 
are associated is small in comparison 
with the total load on the circuit, then 
the addition or removal of the capacitor 
bank will have little effect on the circuit 
voltage. In this case the voltage control 
may cause the capacitors to be switched 
independently of load. If the capacitors 
are connected to a well regulated bus 
the voltage regulators or other devices 
will usually keep the voltage within 
satisfactory limits independently of the 
amount of capacitors applied. Circuit 
voltage therefore does not necessarily 
reflect the need for capacitors and if ca- 
pacitors are to be switched other meth- 
ods of detecting their requirements 
should be used. 

For example, if sufficient capacitors 
are added to supply the lagging kvar at 
full load it may be desirable to switch 
them with variations in load to reduce 
the demand and losses or avoid a penalty 
because of excessive leading power fac- 
tor at light load. Sometimes capacitors 
are installed so that regulating equip- 
ment can maintain a satisfactory volt- 
age level at full load. In such cases the 
capacitors usually should be removed at 
light load in response to kvar control 
or current control so that the regulator 
will be operating under the best condi- 
tions to keep the voltage within satis- 
factory limits. 

The choice between current and kvar 
contro] depends upon the relationship of 
load power factor to variation in kilo- 
watt loading, the number of switching 
steps required and the existing physi- 
cal circuit arrangement. In cases where 
either type of control can be used the 
physical arrangement of the circuit and 
availability and location of instrument 
transformers will dictate the type of 
control to be selected. The current con- 
trol master element should receive its 
signal from a current transformer sit- 
uated on the load side of the capacitor 
to measure the uncorrected load whereas 
the current transformer for signaling the 
current element of the kvar relay should 
be located on the supply side of the 
capacitor. 

Where the voltage is well regulated 
and the load power factor remains sub- 
stantially constant with variation in kilo- 
watt loading, the current control scheme 
shown in the center of Fig. 1 is usually 
used. 

On circuits where the voltage is well 
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FIG. 2. Graphic illustration of voltage regulation by means of single step switch. 
ing in response to changes in circuit voltage. 
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Fig. 3. Graphic illustration of voltage regulation by means of multi-step switch. 
ing in response to changes in circuit voltage. As load increases the voltage drops 
and capacitors are added selectively at A and B to boost voltage. As load 

and voltage rises capacitors are removed selectively at B’ and A’ to reduce voltage. 
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FIG. 4. Graphic illustration of kvar regulation by means of multi-step capacitor 
switching in response to changes in kilovar load. As load increases the laggin: 
kilovars increase and capacitors are added selectively at A and B to keep the kva: 
demand within desired limits. As the load decreases the lagging kilovar loa’ 
decreases and capacitors are removed selectively at B’ and A’ to keep the kva 
demand within desired limits. 
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regulated and the load power factor va 
ries in an unpredictable manner with 
variation in kilowatt loading the kvar 
control shown in schematic form at the 
right in Fig. 1 gives the best results. 

Fig. 4 illustrates graphically how the 
kvar demand was kept within desired 
jimits at an industrial plant where it 
yas desired to improve the full load 
power factor from 70 per cent to 97 per 
cent lagging. In this case the load power 
factor was expected to vary ig an un- 
predictable manner between 60 per cent 
and 80 per cent for load variations be- 
tween one-fourth and full load. 

By adding sufficient capacitor kilovars 

to improve the power factor from 70 to 
984 per cent and having about one-third 
fxed with the remaining divided into 
two steps of about one-third each the 
kvar demand was kept within desired 
limits. 
@ Necessary components. The auto- 
matically switched capacitor installation 
consists of the capacitor, the capacitor 
switch, the automatic control, instru- 
ment transformers, and control source. 

These components can be assembled 
in combinations that will meet almost 
any operating requirement. Rack type 
capacitor units are available for either 
indoor or outdoor service. The capacitor 
switch and automatic control may be as- 
sembled in the capacitor housing or 
the capacitor switch and the control may 
be mounted separately from the capaci- 
tor. If it is desirable to have the control 
elements at some central location, the 
automatic control assembled in a cabi- 
net can be mounted separately from the 
capacitor or. capacitor switch. This lat- 
ter arrangement is often used with in- 
door multiple unit dust-tight capacitor 
assemblies and outdoor hanger type ca- 
pacitor units mounted on poles. 

The automatic control that receives 
and interprets the signal and acts to per- 
form the desired function consists of a 
master relay, time delay relays, auxiliary 
devices, and a control switch. A voltage 
sensitive relay, a current sensitive re- 
lay, or a kilovar sensitive relay is the 
master element. It receives and inter- 
prets the signal and initiates the switch- 
ing operations after a time delay suf- 
ficient to prevent unnecessary switch- 
ing operations caused by momentary dis- 
turbances on the power circuit. The time 
delay usually is not critical but in the 
interest of keeping the transient mrush 
current to a minimum, enough delay is 
inserted between the opening and clos- 
ing of the capacitor switch to permit the 
discharge devices to drain off a substan- 
tial part of the stored energy. Auxiliary 
relays respond to the request of the mas- 
ter element and time delay relay to close 
or open the capacitor switch and handle 
the heavier control currents that should 
not be handled by the sensitive control 
telays. The capacitor switches may open 
and close in response to the master ele- 
ment or they may be opened or closed 
manually by operation of their control 
switch. 

Electrically operated circuit breakers 
generally used for switching the larger 
size capacitor banks have the advantage 
of providing over-current or fault pro- 





FIG. 5. Voltage regulating relay used for initiating the automatic switching of 
shunt capacitors in response to change in circuit voltage. 


FIG. 6. Kvar regulating relay used for initiating the automatic switching of 
capacitors in response to change in kvar demand. 


tection in addition to the switching func- 
tion. In some instances the capacitor 
switch may be required to switch the 
capacitor as much as 25 times per day, 
therefore the switch should be suitable 
for this duty and have the required 
momentary current and interrupting rat- 
ing. Contactors may be adequate for 
small, low-voltage capacitors where the 
fault current or momentary inrush cur- 
rent does not exceed the maximum rat- 
ing of the contactor. Oil immersed con- 
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tactors may be used on small medium- 
voltage capacitors for distribution cir- 
cuits on a similar basis. 

The voltage sensitive relay for voltage 
control as illustrated at the left of Fig. 1 
should receive its signal from a potential 
transformer situated at the point where 
the voltage is to be controlled, which 
may be on either side of the capacitor. 
The current control master element 
should receive its signal from a current 
transformer placed on the load side of 
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the capacitor to measure the uncorrected 
load current as illustrated in the center 
diagram of Fig. 1. The kvar control ne- 
cessitates measuring the combination of 
both current and voltage and it is usually 
desired to measure the corrected load 
current. The current element of the mas- 
ter relay therefore should receive its sig- 
nal from a current transformer situated 
on the supply side of the capacitor as 
shown in the right-hand diagram of Fig. 
|. The voltage element can receive its 
signal from a potential transformer sit- 
uated on either side of the capacitor. 
“Range of adjustment” and “band 
width” must be given proper considera- 
tion on all regulating types of master 
elements. Range of adjustment is con- 
sidered as the normal operating level of 
the device and it allows for the differ- 
ences encountered in operating condi- 
tions. The band width is the difference 
between pick-up (contact closes to 
switch a capacitor on) and drop-out 
(contact closes to switch capacitor off). 
This band width must be larger than 
the signal change caused by switching 
the capacitor to prevent “pumping.” For 
illustration, it might be pointed out that 
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one of the conventional voltage regulat- 
ing relays has a range of adjustment 
from 90 to 110 per cent of its normal 
rating of 115 volts. The band width of 
this relay is adjustable from 3 to 7.5 per 
cent of its normal rating. 

Fig. 5 shows a simple voltage sensi- 
tive relay that is used to initiate the 
opening or closing of the capacitor 
switch in response to a change in circuit 
voltage. This is an alternating current, 
solenoid operated moving arm type of 
relay with moving contacts that travel 
between two stationary contacts with a 
permanent magnet for adjusting band 


width. The voltage range is adjustable ~ 


by shifting the weight along the moving 
arm. The band width is adjustable by 
changing the position of the permanent 
magnet. The permanent magnet also 
provides quick ‘‘make”’ and quick 
“break” of the relay contacts. This type 
voltage regulating relay is suitable for 
either single step or multi-step auto- 
matic control for switching capacitors 
and has also been used on many feeder 
voltage regulators. 

The current sensitive relay is similar 
to the voltage relay except it is equipped 


1 24 CAPACITOR BANK 


TO SOURCE 





with an auxiliary transformer with ta A 
to obtain wide range of adjustment, This 
transformer saturates to limit the yolt, 
age on the relay coil. A current rel, 
is suitable for single step control only 
If more than one switching step is de. 
sired, a separate current control ig re. 
quired for each capacitor switch. In this 
case the current sensitive relays should 
be adjusted for different current values 
to permit sequence switching operations, 

A kvar sensitive relay is shown in Fig, 
6. This is an alternating current solenoid 
operated moving arm type of relay hay. 
ing both potential and current windi 
with moving contacts that travel between 
two stationary contacts. When the power 
factor is unity the kilovars are zero and 
no torque is developed. If the phase 
angle between the current and voltage is 
shifted in the lagging direction indicat. 
ing an increase in lagging kilovars, a 
torque proportional to the lagging kilo- 
vars is applied to rotate the movable arm 
in the clockwise direction. Leading kilo. 
vars produce a torque in the opposite 
direction. The lagging and leading kilo 
var band width is adjustable, as is the 
range of adjustment. Permanent mag. 
nets are used to obtain quick make and 
quick break of the relay contacts. This 
relay is suitable for either single step or 
multi-step automatic control for switch- 
ing capacitors. 

In the control circuits a certain 
amount of time delay is desirable to 
prevent unnecessary switching opera- 
tions. This delay is obtained by a relay 
like that shown in Fig. 7 as devices 2 and 
62. This two-element, thermal-type, time- 
delay relay times both the closing and 
opening of the capacitor switch. The 
thermal elements are connected with an 
insulating means to compensate for va- 
riation in ambient temperature to hold 
timing constant for a given relay setting. 

A typical diagram illustrating single 
step kvar control with Rectox solenoid 
operated circuit breaker is illustrated in 
Fig. 7. Fig. 8 shows the control relays 
mounted on a control panel, which is 
enclosed in the capacitor housing. If the 
control switch is in the automatic posi- 


FIG. 7. Schematic diagram of a typical 
single step kvar control with Rectox 
solenoid operated circuit breaker. 


LEGEND 


2 and 62 TIME DELAY RELAY 

52 CIRCUIT BREAKER 

52 BREAKER AUXILIARY SWITCH CLOSES WHEN 
a BREAKER CLOSES 

52 BREAKER AUXILIARY SWITCH OPENS WHEN 
bs BREAKER CLOSES 

52 CUTOFF SWITCH CLOSES IN OPERATED PO- 
aa = SITION OF MECHANISM 

52. BREAKER CLOSING COIL 

ec 


52 BREAKER TRIP COIL 
T 


52 TYPE ‘'30 F2'' CONTROL RELAY 

x 

52 TYPE ‘‘SG'* CUTOFF RELAY 

Y 

55 RKVA RELAY: R = RAISE, L = LOWER 
62-X AUXILIARY TRIP. RELAY, TYPE ‘'SG*' 

101 BREAKER CONTACT SWITCH: C= CLOSE, T= 
TRIP, O = OFF, M = MANUAL, A = AUTO- 
MATIC. ‘‘A' IS CLOSED WHEN HANDLE IS 
PULLED OUT. “'M'' IS CLOSED IN NORMAL 
POSITION OF HANDLE. 

ALL DEVICES ARE SHOWN DEENERGIZED. PHASE 

ROTATION 1-2-3. CONTROL SWITCH CONTACTS 

**MAKE'' IN POSITION INDICATED. 
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FIG. 8. Single step kvar control 
panel enclosed in outdoor capaci- 
tor rack showing kvar relay, time 
delay relay, and control switch. 


tion and one set of the master element 
contacts closes, indicating that capacitor 
kvar is required, this will energize the 
closing element of the time delay relay. 
If the initial cause is not a temporary 
disturbance, then the master element 
contacts will remain closed until the 
time delay relay contacts have closed 
energizing the closing mechanism of the 
capacitor switch. The capacitor switch 
will then close and connect the capacitor 
to the circuit. 

If with the capacitor connected to the 
circuit one set of the master element 
contacts closes, indicating that the ca- 
pacitor correction should be removed, 
energizes the tripping element of 
the time delay relay. If the master ele- 
ment contacts remain closed for the 
time required for the time delay trip- 
ping contacts to close, then the capacitor 
switch tripping device will be energized 
opening the capacitor switch and dis- 





connecting capacitor from circuit. 

The multi-step control operates in a 
manner similar to a single step control 
except it is arranged to switch two or 
more groups of capacitors selectively 
and automatically by means of relays. 


@ Determination of capacitor kvar 
steps. If it is found that the capacitors 
should be automatically switched the fol- 
lowing steps are recommended in select- 
ing the size and number of switching 
steps: 

(a) Determine the maximum capaci- 
tor kvar permitted during light load con- 
dition without exceeding the upper volt- 
age limits, to maintain desired power 
factor or to keep the reactive kvar de- 
mand within desired limits. 

(b) Next determine the maximum ca- 
pacitor kvar that can be switched in 
one operation without exceeding the per- 
missible voltage limits, kvar demand or 
change in power factor. 

(c) The difference between the total 
capacitor kvar installed and the capaci- 
tor permitted during light load deter- 
mines the total capacitor kvar to be 
switched. 

(d) The minimum number of switch- 
ing steps is the ratio of the total capaci- 
tor kvar to be switched to the maximum 
capacitor kvar that can be switched in 
one operation without exceeding permis- 
sible limits. 

For practical purposes the voltage 
drop can be determined from the kilo- 
watt load component flowing through 
the resistance of the circuit plus the kilo- 
var component flowing through the re- 
actance of the circuit. The voltage rise 
produced by the capacitor is the prod- 
uct of the circuit reactance ohms and the 
change in kilovar load amperes provided 
by the capacitor. When calculating volt- 
age rise produced by the capacitor above 
an existing voltage level, the non-linear 
variation of exciting kilovars drawn by 
motors, transformers, etc., should be 
given due consideration. If the voltage 
level is high, the exciting kilovars load 
may increase rapidly with small increase 
in voltage and should be taken into ac- 
count in arriving at the net kilovars. It 
should also be kept in mind that the 
capacitor kvar varies as the square of 
the voltage for a given rating. If the volt- 
age level is moderate and steps are taken 
to permit only a small change in volt- 
age, the non-linear variation of exciting 
kilovars may be of no consequence and 
may be disregarded. If this is the case, 
the voltage rise produced by the capaci- 
tor is the product of the circuit reactance 
ohms and the capacitor current. 

Per cent voltage rise 
produced by capacitor = 
Capacitor kvar circuit reactance, ohms 


10 X (line kilovolts) ° 

Not only are capacitors applied to im- 
prove circuit voltage, increase system ca- 
pacity, reduce kvar demand, and im- 
prove power factor, but they are also 
used to reduce power costs. In the final 
analysis the capacitors are chosen be- 
cause they are more economical than 
other methods of obtaining the desired 
improvements in circuit performance or 
reduction in power costs. kkk 
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Are you keeping abreast of the best 
methods of welding pipe and tube 
joints? Important developments have 
been made during the past few years 
that should have your serious consid- 
eration. A very outstanding one is 
WEDGE Chill Rings with the pat- 
ented SPLIT Feature. They have 
greatly facilitated the welding of 
joints—by making it possible to weld 
FASTER and BETTER. WEDGE 
Chill Rings REINFORCE the joints 
and make them much stronger. For 
this reason you can use LIGHTER 
WALLED PIPE at a substantial sav- 
ing. Join your pipe by welding them 
with WEDGE Chill Rings—it’s the 
BEST METHOD. 


Sie, NE 
100% 


=) penetration 


50% 


penetration 


Write for Information 


WEDGE PROTECTORS, INC. 


9522 Richmond Ave., Cleveland 5, Ohie 


’WEDGE | 
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Yoo! FOLLOW THE GROWTH 
OF THE GREAT CIRCLE PIPE LINE 


> ™ 


WPB Approves Increase from 
7 to 11 Compressor Stations — 
all using CYCOIL Air Cleaners 
for their engines —along huge 
Texas -West Virginia project. 


















Cycoil air cleaners have again been chosen to protect the 
engine and compressor equipment in four additional power 
stations along the 1200 miles of the Tennessee Gas and 
Transmission Company’s huge gas line project reaching 
from Corpus Christi, Tex., to Cornwell Station, W. Va. 
The seven initial compressor stations were Cycoil equipped 
when the pipe line was ready for use late last year. The 
additional stations recently authorized by the WPB raises The Cycoil oil bath air cleaner is one of a complete 
the total to eleven leaving three yet to be installed. With line of air cleaners designed by AAF engineers for 


a record of performance unequaled by any other type of every engine and compressor service. Each filter in 
engine and compressor filter, Cycoils were selected because this line is available in a complete range of capacities. 
of their high efficiency in dust removal, made possible Write for descriptive bulletins. 
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AMERICAN AIR FILTER COMPANY, INC. 


Central Avenue e LOUISVILLE 8, KENTUCKY 


IN CANADA: DARLING BROS., LTD., MONTREAL, P. Q. 









CycoilOilBathAir 
Cleaner provides 4 way 
cleaning — Impingement, 
Scrubbing, Cyclonic Ace 
tion and Filtering. 


Filtration thru Double 
Cells completes clean- 
ing action eliminat- 
ing oil mist from air, 4 futenme, 
Cyclonic action in- 

duced by vanes throws 3 “ietiow. 

oil containing dust 
outward. 






Scrubbing action thor- 
oughly mixes air and 4 scsgssina 
oil, entraining all 2 


dust particles. 





Impingement of dirty fimpincewenr 
air against oil, depos- 
its the heavier dust 
particles immediately. 
Oil and air mixture 
then passes upward 
with whirling motion 
thru vanes to succeed- 
ing cleaning steps. 
Cycoil bulletin No. 
130D gives complete 
_ information. 





















by their exclusive 4-way air cleaning principle 
described above. 
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TRINSTRUMENT DETERMINES 


a} WALL THICKNESS— 


LIQUID LEVEL— 


DENSITIES— 


By JOHN H. KUNKEL, Refinery Editor 


By Causine beamed 

gamma rays to pene- 
trate a solid, picking up and measuring 
the intensity of the reflected, or, more 
properly, the back-scattered radiation, 
amplifying and integrating it to produce 
direct current which is measured by 
means of a microammeter, a new port- 
able instrument, named the Penetron, 
accurately and quickly: 

(a) Determines the thickness of any 
solid material without damage thereto, 

(b) Externally locates the liquid 
level in a closed vessel without access 
to the interior thereof, 

(c) Similarly makes it possible to de- 
termine the density of liquids in a closed 
containing vessel, and, 

(d) Locates the interface between 
two immiscible liquids in a closed con- 
taining vessel. 

This new electronic instrument has 
been perfected by The Texas Company, 
and it is now being manufactured and 
sold under license granted to Engineer- 
ing Laboratories, Inc., Tulsa, Oklahoma. 

While industry-at-large will find many 
applications for the Penetron, the instru- 
ment is of particular interest to men in 
the oil producing, pipe line, refining and 
natural gasoline divisions of the petro- 
leum industry because it speeds up, 
simplifies and results in greater ac- 
curacy when obtaining the wall thick- 
ness of pipe, heater tubes, fractionating 









columns, drums, tanks, etc., as well as 
providing other inspection data previ- 
ously enumerated. 

Before the development of the Pene- 
tron, several methods for determining 
wall thickness were employed by inspec- 
tion men. These were: 

(a) By drilling a hole through the 
wall and then calipering to measure the 
thickness. To restore the vessel to serv- 
ice, the hole was tapped, a screw-plug in- 
serted and welded into place. This meth- 
od not only was cumbersome and time 
consuming, but, in the case of high al- 
loyed steels, it resulted in developing a 
weak spot since the welded plug usual- 
ly was weaker than the original metal 
structure. In many instances, inaccessi- 
bility made it impossible to obtain data 
by calipering. 

(b) In determining the thickness of a 
heater tube wall, the O.D. and I.D. were 
measured, and the average wall thick- 
ness was determined by arithmetic, i.e., 
the two values were divided by 2. This, 
by no means, was a true measure of wall 
thickness since the inside of the tubing 
may be off-center with respect to the 
outside of the tube, and the actual wall 
thickness of diametrically opposite sides 
may differ to a considerable degree. 
It often was found that, although the 
average wall thickness, thus established, 
was shown as above the allowable mini- 
mum, the actual wall thickness of one 


Dr. Gerhard Herzog 
demonstrates the 
Penetron. This view 
illustrates size of the 
control box. 





THE PETROLEUM ENGINEER, August, 1945 


P 749. 


side of the tubing was well below the 
minimum value, and a danger point thus 
was present. 

Up to the present time, determination 
of liquid density, or the determination 
of the location of the liquid level has 
usually involved cutting into the wall of 
the containing vessel, either for the pur- 
pose of installing mechanical floats, or 
density measuring equipment. Difficul- 
ties are sometimes encountered with 
such equipment in obtaining liquid tight 
connections, particularly where moving 
parts must extend through the wall of 
the vessel. This is especially true when 
the vessel contains highly corrosive 
liquids, or reagents, and where the work 
involved in making the installation ap- 
pears to accelerate the corrosive action 
of these materials. 

The Penetron is ideally suited to the 
determination of liquid levels, the inter- 
face between immiscible liquids, or the 
determination of density, since, for its 
operation, it does not require access to 
the containing vessel. 


@ Background of the Penetron. The 
problem of enabling inspection men to 
obtain data at all points accurately and 
quickly interested Texaco research men, 
and work in the direction of obtaining 
these results was launched a number of 
years ago. This work resulted in the de- 
velopment of the original Penetron by 
D. C. G. Hare, a physicist of the corpora- 
tion, and in 1939 patents were applied 
for. 

While the original equipment per- 
formed its functions adequately, it 
weighed 400 lb. and was mounted on a 
trailer. Intensive research and develop- 
ment resulted in a stepwise reduction in 
weight. The present instrument weighs 
only 25 lb. and is so constructed that 
it can easily be carried by one man. 

The instrument consists of a control 
box housing the electronic equipment, 
and on the face of which is mounted 
the microammeter, from which readings 
are obtained, a flexible rubber covered 
cable that extends to the head, of 
which two are available, i.e., the con- 
ventional head, supplied as standard 
equipment, which weighs approximately 
7 lb., or the newly developed tangential 
head, supplied as extra equipment, and 
which weighs approximately one-half as 
much as the conventional head. Wall 
thickness, liquid level, liquid density or 
interface is obtained simply by placing 
the head against the wall. The head 
transmits the amplified, integrated cur- 
rent through the cable to the control 
box. One man, in certain cases, can ob- 
tain the readings, but usually two opera- 
tors are assigned. Only a short training 
period is required to familiarize opera- 
tors with the procedure to be followed 
when obtaining readings. The instru- 
ment is designed to operate on 110 volt, 
60 cycle alternating current. By means of 
a suitable power supply circuit, the 
line voltage is transformed and rectified, 
as necessary, for operation of the elec- 
tronic circuits. Total power consumption 
is approximately 100 watts. For use with 
direct current an adapter is available. 
Indicative of the work output of the 
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The Penetron control box. 
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FIG. 1. Diagrammatic Illustration of the principle in- 
volved in operation of The Texas Company Penetron. 








Penetron is the fact that measurements 
at 150 or more points may be taken 
during a regulation working day. 

@ Radiation source and protection. 
The source of gamma rays employed in 
the Penetron is a needle containing one 
milligram of radium in the form of com- 
mercially available salt. The source is 
shielded so that the beam of gamma rays 
is thrown in the desired direction. The 
thickness and design of the shield were 
determined after a careful study of the 
allowable dosages of gamma rays to 
which the average individual may be ex- 
posed without any physiological effects. 
@ Principle of operation. Fig. 1 dia- 
grammatically illustrates the simple 
principle involved in the operation of the 
Penetron. The shaded layers 1, 2, and 3 
represent the adjacent layers of the 
homogeneous wall, the thickness of 
which is to be measured. Penetrating 
gamma rays emerge from the radioac- 
tive source S. These rays impinge on the 
wall and penetrate into it. A portion of 
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the rays pass through the wall and 
emerge on the opposite side. These rays 
serve no useful purpose and are dis- 
regarded. Another portion of the radia- 
tion is scattered in all directions by the 
atoms which make up the wall. Some of 
these scattered rays emerge on the same 
side of the wall from which they origi- 
nally entered. It is this portion of the 
radiation, termed back-scattered radia- 
tion, that is utilized in the Penetron 
for measuring wall thickness. 

By measuring the intensity of the 
back-scattered radiation, as by means of 
the counter D, it is possible to deter- 
mine the thickness of the wall, since for 
a wall of any given composition, the 
intensity of the back-scattered radiation 
increases as a direct function of the wall 
thickness. In order that this measure- 
ment may be made with a high degree 
of accuracy, it is necessary to set up the 
source of radiation, the wall and the 
counter in accordance with a predeter- 
mined geometric arrangement. It should 


be noted that the block SH, shown in the 
drawing, is employed as a shield to pre. 
vent radiation from the radioactive 
source falling directly on the counter J) 

The radiation picked up by the coun, 
ter D creates current discharges, which 
are amplified and integrated to produce 
a direct current. The amount of curren, 
produced is measured by means of ap 
indicating microammeter. The readings 
obtained on the microammeter, there. 
fore, are directly indicative of the wall 
thickness. 


@ Determination of wall thickness, }, 
order to convert the reading of the 
microammeter into wall thickness jp 
inches, the instrument is calibrated on 
specimens of tubing and flat plates hay. 
ing known wall thicknesses, and from 
these data, calibration curves are de. 
rived. Because the geometrical relation. 
ship between the measuring head and 
the wall changes with the curvature of 
the wall, it is to be expected that the 
calibration curves for a wall of given 
composition will vary depending on the 
diameter or curvature of the wall or yes. 
sel being measured, and on whether the 
measurements of curved surfaces are 
made from the outside or inside. Typical 
calibration curves for measurements on 
iron plate, and outside measurements 
on iron tubing are shown in Fig. 2. Cor. 
responding calibration curves for inside 
measurements on iron tubing are shown 
in Fig. 3. 

These curves have to be established 
only once and are supplied with the in 
strument. The curves are not affected by 
small changes in the chemical composi- 
tion of the material comprising the wall. 
For example, the calibration curves 
shown in Figs. 3 and 4 for iron also apply 
to alloyed steels. If, however, other ma- 
terials like aluminum, brass, wood, ce- 
ramics, plastics, etc., are to be measured, 
different calibration curves must be em- 
ployed. Typical calibration curves for 
flat plates of aluminum, wood, bakelite, 
iron, and lead are shown in Fig. 4. 

Wall thickness measurements can be 
made on pipes or vessels that contain 
fluids, provided a correction is made to 
take into account the influence of the 
fluid on the reading of the instrument. 
The magnitude of this correction is de- 
pendent upon the density of the fluid, 
but for practical purposes the necessary 
correction can be made simply by estab- 
lishing a calibration curve for pipes of 
known wall thickness filled with the 
same fluid. 

An example of the type of informa- 
tion which can be obtained by means of 
the Penetron is illustrated in Fig. 5. 
This figure shows actual measurements 
made with the Penetron on a large surge 
drum. Contours are drawn through 
points of equal wall thickness. 


@ Routine calibration. With any elec 
tronic equipment failures of tubes, co 
densers, etc., have to be expected. In 
order to detect such failures a simple 
means is provided whereby the overa 
performance of the instrument can 

easily and rapidly checked. For this pur- 
pose, a set of concentric half-round steel 
shells (Fig. 6) and a calibration curve 
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HEN TRAVEL was in full swing, 
W eourists came from all over to walk 
around this once active crater. But this old 
fire-spouter went out years ago. It’s cold 
and dead now ... permanently dead .. . 
as safe to approach as a fire killed by 
MEARLFOAM.- 5. the war-born, blended 
nulti-protein mechanical (air) foam. 
Fire-fighters make the kill just once 
when dealing death to a terrific gasoline 
or oil fire—with MEARLFOAM-5. Then 
this stable, fire-resistant foam takes over 
and stands guard against re-ignition— 
prevents the flash-back which rekindles a 
blaze with all its former intensity. 


This positive, anti-flashback factor of 
MEARLFOAM.5 permits fire-fighters to 


Completely safe and non-corrosive— may be used 
with standard Mechanical Foam-Forming Equipment 


out! 


FOAM ON 
FIRE OUT... 


approach an extinguished fire with a 
great deal of personal security . . . confi- 
dent that MEARLFOAM-5 which puts 
fire out fast—keeps fire out permanently. 

The many unique and dependable 
properties of MEARLFOAM-5 cre the 
sole reasons the U. S. Navy uses it exten- 
sively for preparedness . . . and for the 
quick extinguishment of raging gasoline 
and oil fires on shipboard and at shore 
bases. MEARLFOAM. 5 is the veteran of 
many successful engagements, and one 
day will demonstrate to all—the super 
effectiveness of mechanical (air) foam as 
the most successful method for combat- 
ting gasoline and oil fires. MEARL- 
FOAMS, after putting fire out—keeps it 
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out... totally eliminating the flashback 
hazard which in the past has taken such 
a terrible toll of lives and property. 

MEARLFOAMS-5 is a good-mixer — 
with any type of water: sea water, fresh 
water, hard or soft water. It works at 
maximum efficiency in any climate or at- 
mospheric condition. Its performance is 
practically constant and invariable over 
a wide range of conditions. When split- 
seconds count—you can rely on MEARL- 
FOAM-5 to put fire out fast—to keep fire 
out permanently! 

A one-page condensed data sheet de- 
tailing the unique properties of this war- 
born fire-fighting foam is now available 
on request. Please ask for it. 


THE MEARL CORPORATION 
153 Waverly Place, New York 14, N.Y. 
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FIG. 2. Calibration curves for iron plate 
and tubing — outside measurement. 
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FIG. 3. Calibration curves for iron 
tubing — inside measurement. 
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for the standard shells are supplied with 
the instrument. By measuring the thick- 
ness of the standard shells, the operation 
of the instrument may be checked quick- 
ly at any time. Equipment failures of 
any type will be reflected by a deviation 
from the standard calibration curve. 


@ Limitation and accuracy. Referring 
to Figs. 2, 3, and 4, it will be seen that 
the calibration curves for the instrument 
have a rather steep slope for the lesser 
wall thicknesses, but tend to flatten out 
with increasing wall thickness. From 
these curves, it will be seen that the 
Penetron can be used for measuring iron 
or steel walls up to approximately 0.75 
in. thickness. For other materials the 
limit is different as, for example, the 
limit of aluminum is approximately 1.0 
in. This limitation is due to the fact 
that the penetrative power of deflected 
or scattered gamma rays is less than that 
of primary rays, and rays that are de- 
flected beyond a certain depth are com- 
pletely absorbed before reaching the 
surface as back-scattered radiation. 

The accuracy of the instrument has 
been established by conducting hun- 
dreds of experiments with specimens of 
unknown wall thickness. After deter- 
mining. the thickness by means of the 
Penetron, the specimens were drilled 
and calipered mechanically. By this 
method, using the conventional head, 
the Penetron has been shown to have 
an accuracy within plus or minus 3 per 
cent. : 


@ Time required for making measure- 
ments. The individual pulses of current 
created in the counter do not follow each 
other at regular intervals. In fact the 
rate of emission of gamma rays by ra- 
dium is quite irregular. It follows cer- 
tain statistical laws, and fluctuates 
around an average value. The accuracy 
with which this average value can be 
determined experimentally increases as 
the time of observation is increased. Con- 
siderations of this led to the establish- 
ment of a minimum time for any meas- 
urement in radioactivity in order to 
achieve the required accuracy. In the 
case of the Penetron, the minimum time 
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FIG. 4. Typical calibration curves for various materials-—flat plates. 
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FIG. 5. Surge drum wall thickness measurements. Bottom of drum as seen from 
-the inside (measurements made from outside). Figures show measured wall 
thickness in hundredths of an inch. 


for accurate reading, plus°or minus 3 
per cent, is 25 seconds. 

@ Determination of liquid level. The 
Penetron accomplishes its various func- 
tions by accurately measuring the 
amount of back-scattered radiation. If 
the head of the Penetron is placed on the 
wall of a vessel partially filled with 
liquid and above the level of the liquid, 
the amount of back-scattered radiation 


THE PETROLEUM ENGINEER, August, 1945 


will be due entirely to the wall of the 
vessel, since the density of the air of 
vapor in the vessel is substantially negli 
gible by comparison with the density 
the material comprising the wall. If the 
head is moved down along the wall 0 
the vessel the reading of the instrument 


will remain constant until it reaches @ 


point opposite the level of the’ li 
in the container. At this point the metet 


























Cla 
Val 

















PURE NICKEL 
MONEL METAL“ the 
INCONEL* 





Class 300-pound Cast Steel Gate 
Valve with Monel Metal trim. 





200-pound Globe Valve. Avail- 
able in All Pure Nickel, All 
Mone! Metal or All Inconel. 
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All-Pure-Nickel, all-Monel-Metal and all-Inconel Valves as well as valves 
with Monel Metal trime (internal working parts) are another outstanding 
Powell contribution to help solve Industry’s flow control problems. In all 
services where corrosion and excessive heat or cold are encountered; where 
absolute purity of the end product must be maintained; and for the handling 
of steam, water, acid, alkalies and many other media these valves are superior 
to all others. This has been conclusively proved by performance records in 
leading plants throughout the nation. 


For twenty years, Powell Engineers and the Powell Special Alloy Valve Divi- 
sion have designed and fabricated valves in a wide variety of pure metals and 
special alloys to meet every flow control requirement of Modern Power, 
Chemical, Food Processing and Textile Plants, Oil Refineries, etc. This spe- 
cialization is your assurance of satisfaction. Write NOW for details and your 
copy of our new booklet ‘“‘Powell Valves for Corrosion Resistance.”’ 


The Wm. Powell Co., Cincinnati 22, Ohio 


DISTRIBUTORS AND STOCK IN PRINCIPAL CITIES 





*These names are registered trade- 
names of the International Nickel 
Company, Incorporated. 
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150-pound O. S. & Y. Gate Valve. 200-pound Gate Valve. Avail- 
Available in All Pure Nickel, All able in All Pure Nickel, All Class 300-pound Cast Steel Globe 
Monel Metal or All Inconel. Monel Metal or Al! Inconel. Valve with Monel Metal trim. 




















FIG. 7. Head in position in magnet type holder. 














FIG. 8. Head in position in clamping chain type holder. 


FIG. 9. Head in position in pneumatic type holder for 1.D. measurements. 
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THE 


of the instrument will indicate an jp, 
crease in the amount of back-scatterej 
radiation, due to the fact that the raqja. 
tion passing through the wall is scar. 
tered not only by the wall but also by 
the liquid in the vessel. By noting the 
point on the wall of the vessel at which 
an increase in the reading of the instru. 
ment is obtained, it is possible to locate 
the level of the liquid quite accurately, 
Likewise, the interface between ty 
fluids of different densities can be |p. 
cated easily and accurately from the oy. 
side of a container without actual acces 
to the interior of the container. 

By proper instrumentation the Pene. 
tron may be adapted to control as well 
as to locate liquid levels. In addition, g 
continous record of the location of the 
levels may be obtained by employing a 
recording device. The following are g 
few specific examples of some of the 
types of liquid level measurements that 
may be made with the Penetron: 

Gaging liquids in storage tanks, 

Gaging liquefied gases in cylin- 
ders. 

Controlling levels in process 
units, such as the solvent-oil inter- 
face in a solvent refining tower. 

Determining and controlling 
the catalyst level in catalyzed 
chemical reactions. 

These constitute only a few of the 
many possible applications. 


@ Determination of specific gravity 
of fluids. All penetrating radiation is 
to a certain extent scattered or diffusely 
reflected by the material it traverses, 
and the degree of scattering is a func- 
tion of the number of electrons encoun- 
tered by the penetrating rays in their 
passage through the material. Since the 
total number of electrons present in a 
unit volume of any substance is closely 
related to the density of that substance, 
it is apparent that the amount of scat- 
tering per unit volume is largely depend- 
ent upon the density of the material. 
Therefore, as the density of the material 
increases, the amount of back-scattered 
radiation measured by the Penetron, 
also increases, and for practical pur- 
poses the Penetron measures density. 
For this reason, the density of a fluid in- 
side a container may be determined di- 
rectly without actual access to the fluid 
itself. In actual experimental work em- 
ploying a Penetron situated on the outer 
wall of a container having a wall thick- 
ness of 0.3 in., it was found possible 
to check the specific gravities of fluids 
having values of between 10° Baume 
and 75° Baumé with a high degree of 
accuracy, values obtained by the Pene- 
tron checking very closely with gravities 
obtained on the fluids by conventional 
methods. ; 
The following are given as a few typ 
cal examples of measurements that may 
be made based on the determination of 
the specific gravity: , 
Specific gravity of liquids in 
tankage. . 
Routing the flow of oil in pi 
lines. ; 
Control of blending operations . 
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FIN « FAN Cooling Units are 
broduced and sold by: The 
Griscom-Russell Co., and The 
Fluor Corporation, Ltd. 
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Where liquids, gases, or vapors at temperatures as high 
as 1500° F and under pressures up to 5000 psi must be 
cooled, the FIN+ FAN Cooler may be the answer. It is de- 
signed to give efficient operation with atmospheric air 
temperatures ranging from below 0°F to 140°F or 
higher. It can be placed in operation anywhere...on 
the ground or high in the air. No piping connections 
or pumps are required other than for the product being 


cooled. The FIN: FAN uses free air as the cooling medium. 


ENGINEERS - MANUFACTURERS ° CONSTRUCTORS 


PROCESS PLANTS AND EQUIPMENT FOR THE OIL, GAS AND ALLIED INDUSTRIES 
THE FLUOR CORPORATION, Ltp., 2500 S. Atlantic Blvd., Los ANGELES 22 « New York, Pittsburgh, Kansas City, Houston, Tulsa, Boston 
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Ax ounce or two of 
Stoody 6 welded to new or worn exe 
haust valve faces adds 300 to 400 percent 
to their normal life, prevents burning, 
saves overhaul jobs. costs only a few 
cents per valve. 


This folder outlines the simple proce- 
dure any garage or shop equipped 
with acetylene welding equipment can 
follow. Eliminates your worries about 
valve replacements and saves money 
as well. 


y ALL Lee 


Write for folder 
“Weld New Life On- 
to Worn Valves With 
Stoody 6” — no obili- 
gation. 


STOODY COMPANY 


1142 SLAUSON AVE., WHITTIER, CALIF. 


STOODY 6-rTwEe merat 
THAT ADDS EXTRA MILES 
TO EXHAUST VALVE LIFE! 


ante worn ra/rts 


with STOO 6 





in which two materials of different 

densities are mixed. 

Determination and control of 
proportions of reactants in chemi- 
cal processes. 

In addition, numerous other applica- 
tions are possible, particularly wherever 
it is desired to determine the density of 
a substance without the necessity of 
sampling or without actual access to 
the material. 


@ Description of the individual parts. 
The Penetron consists of two main 
parts; namely, the head and the contro] 
box. The head contains the radiation 
source, the counter, a shield between 
the two and a preamplifier. It is con- 
nected by a cable of 75-ft. length to the 
control box which contains the measur- 
ing circuit and the power supply. 


@ The conventional head. The con- 
ventional head consists of steel tubing 
2% in. in diam. and 13 in. long. It can 
be inserted in various holders. One 
holder (Fig. 7) is equipped with two 
permanent magnets, that serve as sup- 
porting points for the head and at the 
same time serve to hold the head firmly 
in position on iron or steel surfaces. An- 
other holder (Fig. 8) is provided with a 
chain clamping device for use on non- 
magnetic materials. If measurements 
are to be taken on the inside of tubings, 
the pneumatic type holder of Fig. 9 is 
used. It is equipped with two pistons 
that can be moved by compressed air 
or fluid pressure. These pistons press 
the head against the inside of a pipe or 
tube in any desired direction. The clamp 
is maneuvered with extension handles, 
and measurements can be made at any 
desired point along the inside of tubes 
of any length. 

As mentioned before, the conventional 
head contains the radiation source, the 
counter, a shield between the two and 
a preamplifier. The conventional head 
weighs approximately 7 pounds. 


@ The radiation source. The present 
instrument employs one milligram of ra- 
dium as the gamma ray source. The ra- 
dium is supported at the apex of a cone- 
shaped element, the base of which is at- 
tached directly to the housing of the 
counter. This cone serves to shield the 
counter from direct radiation emanating 
from the radium. The lifetime of the 
radium source is unlimited. It takes 
more than 16 centuries to reduce the 
quantity of gamma ray emission to one- 
half its original value. 


@ The counter. Two kinds of counters 
for gamma rays are known—the ioniza- 
tion chamber and the Geiger-Mueller 
type of counter. 

In the Penetron, a gamma ray counter 
is contained in a housing that is fitted 
longitudinally into the head and shielded 
in such a way that it is open to radiation 
coming from one side only. The open, 
or unshielded, side faces the wall to be 
measured. Back-scattered radiation from 
the wall being measured enters the coun- 
ter through the unshielded area and sets 
off current discharges or pulses in the 
counter. The rate at which these pulses 


of current are generated is proporti 
to the intensity of the radiation ent 
the counter, which, in turn, is a fune 
of the wall thickness. 


@ The preamplifier. The pulses of, 
rent produced in the detector are 
tremely small. Since these pulses 
be transmitted through 75 ft. of « 
it is necessary that they be increase 
magnitude sufficiently to be disti 
when they are picked up at the me 
ing circuit in the control box. This fy 
tion is performed by the preampli 
situated in the head of the instrume 


@ Tangential head. The newly d 
oped tangential head, available as ex 
equipment, has several advantages 
found in the conventional head. It 
quires considerably less working sp 
than is required by the conventig 
head, and it is lighter in weight # 
the conventional head: The tangent 
head differs from the conventional h 
in that it employs the tangential tra 
mission of gamma rays and has an 
curacy of plus or minus one-hundredf 
of an inch. 

@ The control box, As stated previor 
ly, the control box contains the measy 
ing circuit and the power supply. 
control box is constructed of lightweight 
sheet iron. It is 9% in. long by 9 in 
wide by 14 in. in depth. The control box, 
including all equipment contained there- 
in, weighs approximately 25 Ib. 


@ The electrical circuit. Amplified 

pulses of current are transmitted from 
the head through the 75-ft. cable to the 
control box. Here they are further ampli- 

fied and by means of a special electrical 

circuit are integrated to produce a direct © 
current, the magnitude of which is pre % 
portional to the number of current @ 
pulses created per unit of time in the 

counter by the back-scattered radiation. 

The current is measured by means of 

a microammeter situated on the face 
of the control box. By proper calibra-7 
tion against standard specimens 0 

known thickness the readings obtained 

on the microammeter are readily con- 

verted to the wall thickness of the ob- 

ject being measured. 


@ Versatility of the Penetron. Since 
the measurements obtained with the 
Penetron are largely based on density, 
it is obvious that this instrument may 
be used for a large variety of different 
purposes. The applications of the Pene- 
tron to the determination of liquid level 
and the determination of the specific 
gravity of fluids have been discussed in 
the preceding sections. In addition, the 
Penetron may be used for controlling 
operations involving certain chemical re- 
actions. It also has numerous other uses 
that are being given consideration. 


@ Acknowledgments. The writer is in- 
debted to Texaco Development Corpora- 
tion for permission to quote extensively 
from its literature on this subject, to 
Robert C. Granner of Engineering Lab- 
oratories, Inc., for the courtesy of a dem- 
onstration of the Penetron, to Dr. Ger 
hard Herzog of The Texas Company, and 
to C. F. Teichmann of The Texas Com- 
pany for courtesies extended. zk 
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RESEARCH AND CONTROL... 


1. Checking X-ray photo 


2. Loading X-ray film 
holders 


3. Making photo- 
micrograph 
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4. Developing X-ray films 


5. Impact test for sub- 
zero Wor 


6. Hardness test 
7. Bend test 























NATURAL 


| EXCLUSIVE | THE evolution of en- 
gineering principles 
in natural gas conservation during the 
great strides that have been made in con- 
servation practice over the past years 
was to have been the topic of this article. 
In the beginning, 
however, it became 
evident that the le- 
gal and economic 
aspects outweigh en- 
gineering considera- 
tions—but the fact 
remains that the 
ever-improving con- 
servation of natural 
gas reserves and the 
efficient production, 
transmission, and 
utilization of natur- ; 
al gas is a direct result of applied tech- 
nology. 

Certain principles governing the wise 
exploitation of natural gas reserves have 
been agreed upon by technologists 
through cooperation with each other in 
the acquisition and exchange of factual 
data and in the acceptance and promo- 
tion of proved good practice. As a prac- 
tical matter, this exchange of experience 
follows very closely the Interstate Oil 
Compact Commission’s pattern of opera- 
tion. 

Fortunately, the principal supply ot 
natural gas for the United States is con- 
fined to states that are members of the 
Interstate Oil Compact Commission. 
This means that approximately 90 per 
cent of the nation’s natural gas reserve 
is represented in the open forum of the 
state conservation bodies. 

Ten years ago it was estimated that 
the reserve-demand ratio of natural gas 
was 30 years. Since that time the vol- 
ume of natural gas marketed has prac- 
tically doubled, products recovered at 
gasoline and cycle plants increased more 
than 1% times, carbon black produc- 
tion has more than doubled, and the re- 
serve-demand ratio has risen to 31 years. 
From the end of 1935 to the present it 
is estimated that with an increase of only 
10 per cent in the number of producing 





Alec M. Crowell 





*Alec M. Crowell, of Jackson, Mississippi, has 
been making gas-oil ratio surveys, computing 
natural gas reserves and putting into practice 
the principles of conservation for the past 19 
years. After graduating from the University of 
North Carolina he worked as a junior engineer 
with the Empire Oil and Refining Company. Four 
and a half years later he joined Del Rey Oil Re- 
fining Company of Los Angeles. After three 
years he returned to Texas to take the position 
of supervisor of field engineering and research 
for the oil and gas division of the Texas Railroad 
Commission. Arkansas borrowed him in 1938 to 
design and place into operation the oil and gas 
conservation program of that state. The majority 
of the Mississippi operators retained Crowell this 
year to collect and arrange factual engineering 
and geological information on the oil and gas 
lields of Mississippi. 
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Conservation of the Nations 


Gs AS 
By ALEC M. CROWELL* 


gas wells recoverable reserves have in- 
creased from 62 trillion to 156 trillion 
cu. ft. There was a lot of good conserva- 
tion between. 

For the sake of brevity, and to limit 
the discussion to one of at least partial 
personal knowledge, the observations 
made here apply principally to the states 
of Louisiana, Arkansas, Texas, Okla- 
homa, and Kansas. This group of five 
states is credited with 82 per cent of the 
reserves of natural gas of the nation. 
Here, in these states, by actual practice, 
has been demonstrated the desirability 
of gas conservation from the economic, 
legal, and engineering viewpoints. 

@ Types of gas reserves. These south- 
western states are producers, and state 
officials view the natural gas industry 
through the producers’ eyes. Natural gas 
reserves in these states are of three 
types: (1) Oil well or casinghead gas, 
(2) gas well or dry gas, and (3) gas 
from the rapidly growing number of 
deep. high pressure, “gas-condensate” 
reservoirs. The three type reserves men- 
tioned present a myriad of problems. 
but to these problems must be added 
those of oil conservation. This for the 
reason that the inherent nature of pe- 
troleum reservoirs directly interrelates 
gas conservation and oil conservation. 
They go hand in hand and no proper 


.application of waste prevention prac- 


tices can be made separately. The two 
must be treated simultaneously. 
@ The problem of conservation. Nu- 
merous gas wells produce both gas and 
oil and practically all oil wells produce 
both oil and gas; also in numerous reser- 
voirs the gas is either itself the source 
of the oil or condensate production or 
expansion of the gas in solution in the 
oil is the energy by which the oil is pro- 
duced. In all such cases waste of gas re- 
duces the ultimate quantity of recover- 
able petroleum. Further, it can be said 
that 75 per cent of the recoverable oil 
produced today is lifted from reservoirs 
by natural gas before any assistance is 
given by water drive. Therefore, gas con- 
servation in the production of oil is basic. 
Now to make the problem complex, 
not only do the Mid-Continent and Gulf 
Coastal states depend upon the south- 
western gas reserve for fuel, light, and 
heat, but pipe line companies transport 
gas to the industrial centers of the Ap- 
palachian and North Central States. Un- 
like oil, gas transmission lines are not 
common purchasers. Gas fields are pro- 
rated so that the market demand from 
each field will be produced ratably. In 
most instances, a gas transmission line 
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cannot be forced to enter a gas field, byt 
if it does enter a field, it can be forced 
to take gas ratably in order to supply 
its needs. We know of no authority fo; 
saying that a gas line can be compelled 
to také casinghead gas from the wells or 
to take residue gas from the tail gate of 
a processing plant. We see, therefore, 
that the conservation of casinghead gas 
is primarily the problem of the oil pro. 
ducer. 

A point of contention, the price paid 
to the producer by the gas pipe line 
company, in most instances, is the result 
of a series of governmental controlled 
prices. The price of gas to the consumer 
is controlled by the state utility commis. 
sion’s control of the utility company’s 
earnings and the earnings of the trans. 
porting pipe line company is limited by 
the same commission for intrastate lines 
and by the Federal Power Commission 
for interstate lines. The price to the con- 
sumer must of necessity be competitive 
with other fuels. 

As a rule the oil producer is not inter- 
ested in problems that may exist in 
fields that produce gas alone, and there 
is no particular interest for the gas pipe 
line company in fields that produce oil 
as a result of water drive with very little 
gas. Conceding this to be true, the major 
problems of conservation for both the oil 
and gas producer and gas pipe line.com- 
pany undoubtedly arise in combination 
fields that produce both oil and gas. 

The solution is not so simple as the 
problem reads. Gas to be delivered into 
a pipe line must meet certain specifica- 
tions. It must be free from sulphur, for- 
eign materials, and condensates. If de- 
livered at high pressure, it must be de- 
hydrated so that the moisture in the gas 
will not freeze the lines. If delivered at 
low pressure, it must be compressed to 
line pressure. The expenditure that can 
be made by a gas company to gather this 
gas depends upon the amount of re- 
serves that may be recovered and the 
cost. Also, much depends on the co- 
operation between the operators of the 
gas lines and the producers of gag-from 
oil wells. 

The quantity of gas produced with 
the oil from an oil well is usually de- 
pendent upon a fixed oil allowable. Gas 
pipe lines cannot take and absorb at 
all hours of the day at the rate of the 
flow of oil production. Gas demands flue- 
tuate during 24 hours in the day an 
during various months in the year. Gas 
pipe lines have no storage except that 
which can be stored in the pipe line it 
self and the few underground storage 
projects; therefore, they must depen 
upon receiving their supply from wells 
to which they are connected at the same 
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STRAIGHT HOLE BIT 


HE SECURITY C-B Bit is designed for 

straight hole digging. The high- 
center cone in all types gives the bit 
extraordinary stabilization. Skillfully 
applied hard-facing insures full gauge 
hole. Rightly designed in both spiral 
cone and straight tooth types, the 
body is streamlined for less weight. 
Controlled circulation nozzles keep the 
hole clean and the cutters free from 


balling up. 


SECURITY 


Main elite: 


EXPORT OFFICES NEW YORK SAN FRAN sc O 
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The bit illustrated is a Type OS" for 
softer formations, red bed, salt, chalk 
and sticky shale. A range of other 
types, “OAW’, “OW, C", “CF and 
“CFF” give fastest going in the harder 
formations. 
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rate of flow that they deliver their gas 
to their markets. 

Oil, on the other hand, may flow on 
a regular basis, usually the same quan- 
tity every hour of the day, because it 
may be stored and the fluctuation of the 
market demand for oil to the ultimate 
consumer is handled from storage tanks, 
which have no relation to production 
from the wells. 

Experience is proving that oil well gas 
can be taken by pipe lines when the 
operating problems mentioned can be 
solved and there is sufficient reserve to 
warrant the cost of connection. Not all 
oil well gas can fit economically into a 
pipe line operation. This is not a prob- 
lem of the gas pipe lines companies 
alone, as in the end they are not pro- 
ducing this gas and cannot be called 
upon to make uneconomical expendi- 
tures to handle gas that is being pro- 
duced with oil. 

@ Gas for carbon black manufacture. 
Carbon black offers another useful dis- 
position of gas —a usefulness that has 
been accentuated by the war. Early in 
its history, the carbon black industry 
paid for its raw material on the basis 
of a fixed percentage of plant revenue. 
This practice has been continued 
through the years and has given no in- 
centive to sale of gas for carbon black. 
Producers were satisfied $0 long as car- 
bon black prices were high enough to 
yield a reasonable gas price, however, 
competitive carbon black prices have 
lowered the price paid for gas used in 
channel-type plants before the war to 
about 14% cents per 1000 cu. ft. in many 
areas. a 

Prior to the war, carbon black manu- 
facturers endeavored to locate plants in 
fields where the available gas supply 
would permit a long term pay-out. As a 
result, plants were located in fields that 
had large reserves and were also used 
to supply gas pipe line companies. With 
the increasing pipe line demand for gas, 
however, it is becoming more difficult 
for carbon black manufacturers to ob- 


tain their gas supply in these fields due 
to the fact that pipe line companies are 
willing to pay and can support higher 
field prices. 


Also with the increasing demand for . 


gas, there is a tendency on the part of 
producers to save in the ground both 
sweet and sour gas for ultimate pipe line 
use. Therefore, carbon black companies 
are being forced to seek supplies of dis- 
tress gas, which will only allow a com- 
paratively short term pay-out. These sup- 
ply sources, then, are limited almost en- 
tirely to low pressure casinghead or resi- 
due gas from gasoline plants that can- 
not economically be connected to pipe 
line systems. 

@ Reserves in gas-condensate fields. 
The growing number and increasing re- 
serves of natural gas in deep high pres- 
sure gas-condensate fields certainly pre- 
sents a problem that must be added to 
those mentioned. These reserves exhibit 
a complex phenomenon of retrograde 
behavior. This for the reason that any 
appreciable pressure drop in reservoirs 
of this type will result in condensation 
of heavy hydrocarbons, and the problem 
of conservation becomes twofold—that 
is, to provide maximum ultimate re- 
covery of both the light and heavy hydro- 
carbons. Recent tests by the U. S. Bu- 
reau of Mines on several large and well- 
known condensate fields showthat actual 
reservoir pressures are only from 100 to 
150 Ib. per sq. in. higher than the dew 
point of the reservoir gases. In actual 
operation, we are dealing with a narrow 
increment of pressure and have only a 
small safety factor to prevent a reduc- 
tion in reservoir pressure such as would 
cause an irrecoverable loss of liquid 
hydrocarbons through condensation 
within the reservoir. 

Going from problem to _ practice, 
there has been an accelerating trend of 
improvement in natural gas conservation 
and in efficient production, transmission, 
and utilization of natural gas during the 
last few years. Perhaps more progress 
has been made in the last 15 years than 





during the rest of the 170 years of ng, 
ural gas history in the United States, 

A cooperative study made by som 

250 operators, executives, and engineers 
can mark the point when science 
the principal means of yield from petry. 
leum reservoirs. The findings of the 
group were made easily understandabl 
in “Function of Natural Gas in the Pp. 
duction of Oil” published jointly by the 
API and Bureau of Mines in 1929, Here 
by intelligent analysis of factual expe. 
rience, began to be fixed good and bad 
operational practice. 
@ Historical background. True, the 
store of practical knowledge had been 
added to slowly since natural gas was 
discovered in 1775 in West Virginia 
partly through thousands of wells that 
were drilled and the exploitation and 
utilization of the natural gas reserves 
discovered, alone or with oil, in West 
Virginia, Pennsylvania, New York, Ohio, 
Indiana, and Illinois. 

The reserves of natural gas in the 
area were contained in many compara. 
tively small low pressure fields near the 
market. These fields provided an uncer. 
tain supply, for methods of determining 
reserves had not been developed, proper 
conservation was unknown, long dis- 
tance transmission had not been devel- 
oped, and financing was difficult. By 
1920 the cream had been skimmed from 
these reserves but industrial machinery 
had developed an ever-increasing de- 
mand for natural gas. 

Fortunately, during the 20’s the tre- 
mendous reserves of the Southwest be- 
gan to appear. There was Monroe and 
Richland of Louisiana, the Panhandle of 
Texas, and Hugoton of Kansas. Al- 
though not so spectacular, reserves were 
being built up in hundreds of fields 
from Mississippi on the east to New 
Mexico on the west. 

To bridge the gap between the mar- 
kets developed in the industrial eastern 
states and this growing supply in the 
Southwest, metallurgy, pipe line capa- 
city, and capital all combined to make 

















NATURAL GAS RESERVES,* SOLD, GASOLINE AND CARBON BLACK MANUFACTURED 


_ Forecast of a reserve of 156 trillion cubic feet at the end of 1945, with 5 trillion cubic feet sales, 5 billion gallons gasoline and cycle products, 
1 billion pounds carbon black during year based upon record first 5 months 1945. All basic figures from Bureau of Mines except reserve, and these 
estimates are result of personal inquiry into many sources. 
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Every time a string of casing, 
gun-perforated by McCullough, 
is pulled from the hole—there is 
visible evidence that McCul- 
lough spaces the shots exactly 
as you want them, and that Mc- 
Cullough bullets punch cleanly 
through the heaviest casing. 


SERVICE LOCATIONS 


Werallutellicl Inaele) Gieel la.) ME YOST L MM ie Angeles 11, California 
Export Office: 30 Rockefeller Plaza, New York 20, N.Y. 


HOUSTON, TEXAS ODESSA, TEXAS NEW IBERIA, LA GUYMON, OKLA VENTURA, CALIF 

WICHITA FALLS, TEXAS TYLER, TEXAS SHREVEPORT, LA LAUREL, MISSISSIPPI BAKERSFIELD, CALIF 

VICTORIA, TEXAS McALLEN, TEXAS HOUMA, LA CASPER, WYO AVENAL, CALIF 

CORPUS CHRISTI, TEXAS ALICE, TEXAS LAKE CHARLES, LA LOS ANGELES, CALIF SACRAMENTO, CALIF 
OKLAHOMA CITY, OKLA 


CARBON BLACK MANUFACTURED, MILLIONS OF POUNDS 
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No. gas wells, Natural gasoline Lt ed po Carbon black : 
Year | thousan Natural gas, oduction, natural gasoline production, Reserves in 
Dee. 31 billion cu. ft. million gal. {and cycling plants million Ib. trillion cu. ft. 

1935 54 1916 1651 353 62 
1936 55 2167 1796 4il 62 
1937 55 2407 2065 510 62 
1938 54 2295 2156 477 65 
1939 54 2476 2129 2169 525 76 
1940 54 2660 2173 2339 569 80 
1941 56 2812 2208 3396 594 90 
1942 56 3053 2071 3600 574 100 
1943 57 3414 2115 3684 593 115 
1944* 59 3780 2188 4202 760 135 
1945 60 5000 2500 1000 156 

*Preliminary figures. 

tEstimate. 

With the exception of reserve estimates, and all figures for the year 1945, this information was obtained from 

the U. S. Bureau of Mines. 








possible the long-distance, high-pres- 
sure, large-capacity pipe lines to pre- 
viously unavailable markets. 

As the drill went deeper and the com- 
pact gas-condensate reserves came to 
light in southern Arkansas, Louisiana, 
and the coastal plain of Texas (about 
150 of these fields now) gas cycling and 
still more gas pipe lines to far distant 
markets came into being. Some of these 
lines were laid hurriedly, as a war meas- 
ure, and amid a great amount of both 
favorable and unfavorable publicity. As 
a result, the people of the Southwest be- 
came conscious of the fact, some of them 
for the first time, that natural gas has 
a dollar and cents value. This discovery 
alone may give great impetus to the con- 
servation movement. 

To get back to the slowness of devel- 
opment, it was not until 1911 that the 
orifice meter was invented, although gas 
had been transported through pipe lines 
since 1870 and natural gasoline manu- 
factured since 1904, This explains to a 
large extent the absence of early statis- 
tics. 

Although begun in 1911, by the use 
of air, it was 10 years ago before the 
present practice of stimulating produc- 
tion from petroleum reservoirs by fore- 
ing extraneous gas into them became 
good practice. Now, there are hundreds 
of gas-injection operations in the oil 
fields of the country. 

All of us are familiar with terms that 
were brand new only a few years ago. 
We speak of the importance of utilizing 
reservoir energy, maintaining reservoir 
pressure to increase ultimate recovery 
of oil, managed production rates, uniti- 
zation of pools as a means for increasing 
oil recovery, secondary recovery meth- 
ods, acid treatment of wells, bottom-hole 
pressure and temperature, back-pres- 
sure testing of wells, water-syphons, de- 
hydration of gas, desulphurization on a 
commercial scale, fluid level, drawn- 
down tests, deliverability potentials, 
pressure maintenance, reservoir equilib- 
rium, cycling, optimum withdrawal 
rates, proration, etc. 

Then we have straight hole drilling, 
mud-laden drilling fluid, wireline coring, 
electrical logging, and permeability, 
porosity, and saturation tests of cores at 
the well. Further, there came the prac- 
tice of setting casing through the pay 
formation and gun- perforating and 
treating lime formations with acid to in- 
crease the natural porosity and per- 
meability. 

Today we accept as commonplace the 
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data that picture the structure and pay- 
thickness of the reservoirs containing 
the natural gas reserves. Complete hy- 
drocarbon analysis of reservoir gases 
and fluids, productivity tests made pro- 
gressively on individual wells, and ac- 
curate data on gas, oil, and water pro- 
duction are correlated with subsurface 
pressure surveys by reservoir engineers 
to determine and recommend good prac- 
tice. 

@ Regulation has made progress. By 
means of their own staffs, industry en- 
gineering committees, special study 
groups, and.oil company research and 
engineering staffs, the states are collect- 
ing these factual reservoir engineering 
and geological data. With all the speed 
possible, allowing for proof of engineer- 
ing recommendations, improvement is 
being made in field rules and basic pro- 
ration orders by the states. 

Waste of oil and gas in completing 
and equipping wells is so small that it is 
no longer mentioned. All :states have 
rules and regulations that effectively 
prevent this form of waste. 

There has been a great deal of excel- 
lent work done on gas-oil ratios in all 
states. It is not always an easy matter, 
in adopting rules and regulations, to de- 
termine just what the most efficient gas- 
oil ratio for an oil field should be. It is 
even more difficult in a great many cases 
to make this ratio effective after it has 
been determined. 

The states early found that a gas-oil 
tatio limit, per se, is no panacea. It is 
not enough merely to promulgate a rule 
fixing a maximum permissable ratio; 
there must be some device for enforcing 
it. There were not, in the first place, 


. Many operators who knew within ac- 


curate limits at what ratios their wells 
produced until very recently. 

Gas-oil ratios were measured accord- 
ing to three standards up until a very 
few years ago, all of which are only dis- 
tantly related to the standards for meas- 
uring natural gas. If a well did not make 
enough gas to light a cook stove on the 
lease it was considered to have a low 
ratio. If, on the other hand, it was pos- 
sible to hear the riser screaming for 
three-quarters of a mile, the well’s ratio 
was apt to be considered inherently high. 
All wells falling between these two ex- 
tremes were dismissed as having average 
ratios. 

It was obvious, therefore, that before 
much could be done toward conserva- 
tion from a gas-oil ratio standpoint, fa- 
cilities and standard procedures must be 
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developed for the actual measurement oj 
gas volumes produced with oil. 
Accordingly, orders were promulgated 
fixing the procedure for measuring ga, 
volumes used in computing gas-oil ratigg 
Policy has been initiated requiring rota, 
ing statewide ratio surveys, which jp. 
sure a test of every well at least once 
year. In areas where a chronic gag.jj 
ratio problem exists, these surveys q 
made much more often. In some fie 
tests are made once each month, and 
others they are taken each three me 
etc., according to the producing ch 
teristics of each particular area. 









































on’ 
4 Tl 


@ Gas-oil ratio programs. With this; 
formation available, effective gas. 
ratio programs have been installed, — 
This program has been enforced 
marily by the simple expedient of sett 
a.gas limit for each well, and reduei 
the well’s oil allowable—if it has a 
above that set for the field—to a poj 
where it is allowed to produce no m 
gas than if its ratio were normal. 
Such a device accomplishes its p 
pose, of course, only if the ratios that 
reported are accurate, and as it 
patently impossible to test all or eve 
majority of the thousands of oil 
a process of spot checking has been g 
sorted to, in determining whether ¢ 
ditions or inaccurate tests have resu 
in the use of erroneous ratio values. 
By this method, it has been possi 
to set up a satisfactory working pr 
gram that has produced excellent 
sults. Reducing the allowable of 
having excessive ratios has been be 
ficial to the reservoir from two points @ 
consideration: (1) The formation 
has been improved by increasing t 
amount of oil produced with an efficie 
amount of gas, and (2) the reduction in 
the allowable has been an inducement 
to the operator of the high ratio well to 
perform corrective work, and thus bring 
his well within the limitations set for the 


field. a Pe 

In some fields, however, it is permis- 
sible to produce oil allowables of wells _ 
with high gas-oil ratios from other wells | equi 
on the same lease having low ratios. The 
high ratio wells are tested periodically | "€ 
but remain closed between surveys. | minj 
Similarly, credit is given the high ratio 
wells for any gas that is injected into 
the particular reservoir. 

To take care of the problem of gas 
wells producing from the same common | be’ 
reservoir as oil wells, the volumetric dis- 
placement rule is in effect. Under this = 
policy, production from a gas well is re- | as { 
stricted to the same amount of space ad 


voided by production from an oil we 
This volumetric displacement rule has | jg , 
resulted in reservoir equilibrium. It has 
been the means of preventing shrinkage | 0" 
of gas caps and loss of oil by up-dip m- lar 
gration into the dry gas portions of 
reservoirs. 

These programs have, therefore, I 
sulted in an increased efficiency in MH 
production of oil, and added to the 
coverable reserves of the nation. As # 
is the goal of all conservation measw 
they have established their worth, am 
accomplished their purpose. 









































No record depth has been drilled in years without 
a Parkersburg Hydromatic Brake. Few medium depths 
are drilled without this revolutionary product as standard 
equipment, thanks to the job it has done in relieving 
mechanical brakes of the bulk of their burden . . . in 
minimizing wear and tear on other drilling equipment 
... in stepping up drilling rig safety. 

By no means, however, should the Hydromatic Brake 
be figured in terms of deep wells only. Today’s depths 
were dream projects 15 years ago when it was developed 
as the solution to braking problems existing in 5,000’ .. . 
and shallower . . . drilling. Today the Hydromatic Brake 
is available in 15” single and double rotor sizes for use 
on workover rigs and light drilling rigs. These, like the 
larger size Hydromatic Brakes, quickly repay their cost 
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&; 
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in savings on mechanical brake linings alone, not to men- 
tion the many other savings effected through their use. 

While 5,000’ holes may seem comparatively shallow 
today, you can’t go wrong by including the Hydromatic 
Brake as standard equipment. There’s a size to meet 
every depth requirement. Your Parkersburg Representa- 
tive will gladly furnish facts and figures. Specify it, and 
remember this: No operator has ever failed to make a 
profit on his Hydromatic Brake. 


THE PARKERSBURG RIG & REEL CO. 
PARKERSBURG & OCS PRODUCTS 
GENERAL OFFICES, PARKERSBURG, W. VA 
Plonts at Parkersourg, W Va., Coffeyville, Kan 
District Offices 


Dellos Houston - Los Angeles Tulsa 
New York 














oil man like at 
at the flick of a switch...designed to make standard dry 
cells last almost twice as long because they’re hooked up 
to a .3 ampere high efficiency, low drain bulb. The rug- 
ged plastic case “seals-in” all the famous Justrite Safety 
Features. And handy! Say... it fits the palm of the hand, 
on belt clip, finger ring, stands alone on its own base, 


fits the pocket 
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The New Handy-Safety 
FLASHLIGHT 


Here’s a 3-cell Flashlight that fits an 
en gallon hat. There’s 1500 candlepower 


and last, but not least, the pocketbook. 


Not only that, it’s safety approved for use in methane gas and 


air mixtures and 
approvals are ° 
Inspection an 


for sate use in pump rooms of tankers. These 
the U.S. Bureau of Mines, Bureau of Marine 
Underwriters’ Laboratories., Inc. (Class 1 


Group D Locations). 








Model 17-S 


Ask Y our Supply Companies About Justrite Safety Products 


JUSTRITE MANUFACTURING COMPANY 
2063 N. Southport Ave., Dept. G-2, Chicago 14, Ill. 


SAFETY CANS < FILLING CANS - OILY WASTE CANS 





APPROVED SAFETY ELECTRIC LANTERNS 











Converting... 


wis 
dh 


cute 


»CONSIN 
ENGINE a 
POWER 











This extremely compact, .ruggedly built, direct-connected 2KW 110-volt 






Electric Generating Plant, made by the Greenfield Mfg. Co., and dis- 
tributed exclusively by Harley Sales Co., is another typical example of 
how Wisconsin heavy-duty air-cooled engines serve in oil field operations. 
This unit is powered by a model AEH 4-cycle, Wisconsin heavy-duty single 
cylinder engine (4-6 hp.), equipped with Timken tapered roller bearings 
at both ends of the crankshaft, outside magneto and impulse coupling 
for quick, easy starting in any weather. 
For dependable, economical power within a 1 to 30 hp. range, specify: 
“Wisconsin Air-Cooled Engine” for your equipment. 


WISCONSIN MOTOR 


Co 
MILWAUKE 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 
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rporation 
E 14, WISCONSIN 


WRITE TO HARLEY SALES CO. 


510 Atlas Building, Tulsa, Oklahoma 


M & M Building, Houston, Texas 


Oil field distributors for Wisconsin 
Engines and all types of utility units. 








@ Dry gas fields. In a dry gas 
the problem is to prevent undergr 
waste, and the present policy of 
formity of spacing and withdrawals i 
being continued. The benefits of pro. 
ration in gas fields will be increasingly 
evident for the next several decades 
There are fields, however, in which 
available gas is not provided with , 
market outlet due to refusal of pi 
line companies to accept additional cop. 
nections. This may be chaiiged by the 
recent decision of the Supreme Court of 
the State of Texas in Corzelius vs. Har. 
rell, original opinion rendered April 4, 
1945. In that case the Texas Statute at 
issue provides, in Section 10, the Rail. 
road Commission shall prorate and reg. 
ulate the production of gas for the pro. 
tection of public and private interests: 


(a) In the prevention of waste 


(b) In the adjustment of the corre. 
lative rights and opportunities of each 
owner of gas in a common reservoir to 
produce and use and sell such gas. 


The Court said: 


“In this case we are concerned with 
the production of natural gas in a gas 
field, and also with the question of 
correlative rights of the various own. 
ers of properties in the field. Subsec. 
tion (a) (authorizing waste preven- 
tion) and sub-section (b) (authoriz 
ing the adjustment of correlative 
rights) of Section 10 are not depend- 
ent on each other. They are coordi- 
nate and each has its own independ- 
ent standing in law. Unquestionably, 
we think, that Section 10 authorizes 
the Railroad Commission to prorate 
and regulate the daily gas production 
from each common reservoir in order 
to prevent waste and adjust correla- 
tive rights as provided in Subsections 


(a) and (b).” 


Conservation-wise, the practices of the 
states holding 82 per cent of the natural 
gas reserves of the nation are improving. 
Increasing control is being exercised 
over high gas-oil ratio wells, more and 
more gas is being purchased ratably and 
with better prices at the wellhead, 
means have been discovered to free gas 
from sulphur and condensate, oil opera- 
tors are cooperating with gas pipe lines 
by setting up flow schedules so that gas 
may be more readily available for pur- 
chase, and there is every likelihood that 
the manufacturer of carbon black will 
offer a competitive price for gas to fill 
his needs. The Fischer-Tropsch process 
for directly converting natural gas into 
gasoline and other liquid petroleum 
products may provide additional de- 
mand and impart greater value to nat- 
ural gas reserves. 

There are now in operation or under 
construction 40 cycling plants in the com 
densate fields of the nation, and wi 
the increasing use of natural gas as 4 
raw material in chemical processes to 
gether with the increasing demand for 
natural gas as fuel, additional empha 
sis has been and will naturally continue 
to be brought to bear on the conserv 
tion of this vital, irreplaceable natural 
resource. xx 
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CASING PROTECTORS STABILIZERS : PIPE WIPERS 
MUD GUN NOZZLES 


TRAVELING BLOCK BUMPERS TUBING PROTECTORS 


“uly SUB PROTECTORS +  MUDGUNS = 








A world-wide test of PATTERSON: 
BALLAGH Protectors and other products in- 
ylving a half million pounds of synthetic 
rubber, tried in thousands of wells has given 
an answer Of satisfactory operation in two 
war-years that would have taken ten peace- 
time years. For two years PATTERSON- 
BALLAGH has been converted 100% to the 
use of PBX Synthetic Rubber, using no plan- 
tation rubber whatever. PATTERSON- 
BALLAGH believes PBX to be the finest 
compound ever developed for casing pro- 
tectors and other products. 


Today’s increased drilling speeds introduce 
certain problems when drilling in large cas- 
ing, just one of which is “whip.” To with- 
stand these strains, manufacturers are supply- 
ing large diameter tool joints. Even with this 
change, wear on tool joints is excessive. 
Trouble is experienced with “twist-offs” and 
bent or broken drill pipe. 


The “critical speed” zone necessary to reach 
high operating speeds develops such “whip” 
that frequently there is not enough power 
available to pass through this zone. The result 
is that drilling cannot be done at high speed. 


Operators advise that PATTERSON- 
BALLAGH Stabilizers are often practical in 
open hole, and when so used reduce sticking 
of drill pipe by “mudding” off walls, reducing 
tendency to “key seat”. Torque gauge often 
shows friction reduction up to 50%. 


See Composite Catalog 
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° SWIVEL BAIL BUMPERS ° 


WIRE LINE GUIDES . WIRE LINE WIPERS ° KELLY WIPERS 


DEAD LINE STABILIZERS 


SUCKER ROD WIPERS ° TUBING WIPERS 
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Patterson- 
STABILI 


Now Made of PBX Synthetic Rubber 





Ballagh 


ZERS 


O:! and Weather Resistant 
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NEW SAFETY 100-OCTANE AVIATION FUEI, 


By JOHN H. KUNKEL, Refinery Edito, 





Fuel has substantially 
the flash point of kero- 
sine and the power char- 
acteristics of 100-oc- 


tane aviation gasoline. 











} EXCLUSIVE | A NEw safety avia- 
tion fuel for use in 
the spark-ignited fuel injection-type air- 
craft engines that has, substantially, the 
flash point of kerosine, and all the power 
characteristics of 100-octane aviation 
gasoline, was introduced in New York 
on July 19 by technicians of the Stand- 
ard Oil Development Company in a spec- 
tacular demonstration. Because of the 
new fuel’s inherent safety features, it is 
hailed by aircraft engineers as one of 
the most important technical contribu- 


tions to aviation, and its postwar use in 
commercial aviation is predicted as ex- 
tensive. 

The new fuel has a flash point of 105° 
F., as contrasted with 100-octane gaso- 
line which has a flash point of minus 
40°F.; yet, the new fuel packs all the 
punch of 100-octane. In flash point, the 
new fuel is somewhat like kerosine, and 
its safety factor is found in this charac- 
teristic. A half century’s experience has 
demonstrated that a flash point of 100°F. 
is the dividing line beyond which danger 
from accidental leakage, or spillage, is 
negligible. Produced by the hydrogena- 
tion process, the new fuel, due to its high 
flash point, will not develop an inflam- 
mable envelope of vapors when exposed 
to ordinary atmospheric temperatures in 
the manner of gasolines. Thus, it makes 
safe the refueling of planes in flight, re- 
duces greatly the fire hazard in ground 
refueling, and similarly the fire hazard 
from ruptured fuel tanks resulting from 
crack up. 

The demonstration was in charge of 
E. V. Murphree, vice president of Stand- 


ard Oil Development Company who 
ed of the new fuel’s development and. 
safety factors, while H. L. Thwaites of 


the research division conducted the ya ae 


rious demonstrations, one of which jp. | 
volved placing a lighted cigarette above, | 
and immersing it in, the new fuel with) 
out causing ignition. 


@ Development. The production 
such a fuel interested Jersey Standard’s 
technical group as early as 1932 when 
research toward its development was be- 
gun. Although there was no problem ij 
raising the flash point of aviation gase 
line to lower its volatility characteristics, 
and thus its rate of evaporation, 
problems did present themselves. These 
were: 

1. The fuel would not function 
in conventional engines, because 
of the lower volatility, and, 

2. Changing the volatility by 
ordinary refining methods result- 
ed in a serious, and apparently 
unavoidahle, loss in octane value. 
At the time, the lower volatility char-— 

(Continued on Page 176) 


High octane aviation gasoline floating upon water in glass 
at left blazes as its vapors burn when a lighted taper is 
held above it. When taper is stuck in glass on right con- 
taining safety high octane aviation fuel no fire occurs. 
The low volatility characteristics of the new fuel make it 
almost impossible to ignite until the liquid’s temperature 
has been raised above 100°F. Ordinary aviation gasoline 
flashes into flame as the taper is held near it for it vapor- 
izes and forms inflammable mixture of vapor and air in 
temperature as low as 40°F. below zero. 


A burst of flaming 100-octane aviation gasoline covers 
fuel chute as 4 ce. of gasoline are poured past burning 
wick. At right an equal amount of new safety aviation 
fuel does not burn at all as it is poured past flaming taper. 
If the small stream of safety fuel was poured directly 
upon the blazing wick the flame would be extinguished. 
The fuel does not form inflammable vapors until its tem- 
perature is raised above 100°F. H. L. Thwaites of the 
Standard Oil Company (New Jersey) Research Division, 
makes the demonstration. 
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WORLD’s LARGEST 
GAS RECYCLING 
PLANT, located near 
Houston, Texas, DE- 
SIGNED and BUILT by 
STEARNS-ROGER on 
a COMPLETE ‘TURN- 
KEY’ BASis. An em- 
Phatic testimonial of 
our ability to serve the 
Petroleum industry 








THE LIGHTED TAPER AT THE END OF THE FUEL 
TRAY BURNS AS THE STOP WATCH IS STARTED. 








FORTY-FIVE SECONDS LATER THE FUEL HAS NOT 





STARTED TO BURN. 





ONE MINUTE AND FOUR SECONDS LATER THE FIRST 
FLAME APPEARS AS THE VAPORS START TO IGNITE. 





IT TAKES 12 MORE SECONDS FOR THE FLAME TO 





(Continued from Page 172) 
acteristics of the fuel seemed to call for 
either an entirely new type of carburetor, 
or a new type of engine. 

The problem of obtaining high-octane 
value was solved, however, because, at 
that time the then new hydrogenation 
process came into being, and through its 
use, the new high-octane, high flash point 
fuel was produced. As is characteristic 
of a new fuel, its production cost was 
high, and the amount produced was 
small. 

The fuel was of great interest to the 
U. S. Navy which, at the time, was doing 


considerable work with dirigibles, and, 
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TRAVEL THE LENGTH OF THE DISH. 


in 1932, a quantity of the fuel was de- 
livered at the Bureau of Aeronautics for 
test purposes. In 1933 and 1934, the fuel 
was tested by Goodyear Tire and Rub- 
ber Company, by the National Advisory 
Committee for Aeronautics, and by man- 
ufacturers of fuel injection equipment. 
In March 1934, a plane fueled with high 
flash aviation gasoline was flown at 
Roosevelt Field on Long Island. 

It was immediately apparent, from ex- 
perimental use, that in order to obtain 
good performance under flying condi- 
tions further developments in special 
types of carburetors, or fuel injection di- 
rect to the combustion chamber of en- 
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Another advantage of the safety 
octane fuel is that the rate at 
an open flame spreads even after 
nition is slow. A tray of safety f, 
stop watch, and a ruler dem 
this. If the fuel demonstrated 
dinary aviation gasoline it wo 
stantly burst into flame as the 
was brought near it. 


gines was required. These develop 
were slow, and the commercial ap 
tion of the new fuel was further 

by the excessive cost of its manuf, 
and the lack of refining equipment g 
able for its volume production. 


@ Wartime role. In 1937, the U, 
Army Air Corps tested the fuel 
combat conditions. These tests were 
tinued over a period of years, and, 
cently, led to new and unexpected com 
plications. In the case of 100-octam 
aviation gasoline, vapors above the 
line inside the tank are too rich for con 
bustion, and, therefore, will not 
when the tank is pierced by an incem 
diary bullet. However, when 100- 
leaks from such a tank, the vapors be 
come highly inflammable. ’ 

The vapors above the fuel line of 4 
tank filled with the safety fuel likewise 
are too rich for combustion, but it was 
found that, when an incendiary bullet 
pierced the tank, it probably sufficie 
atomized the fuel in the vapor space 
an explosion, similar to a dust explosion 
in grain storage silos, resulted. Although 
this fact eliminated use of the fuel in 
combat, it does not affect its peace-time 
values in commercial aviation, for, ob 
viously, incendiary bullets will not be 
encountered. 

The role the fuel was to play during 
the war was discovered in 1937 when 
the Navy selected it for testing fuel 
lines, fuel pumps, and storage tanks on 
aircraft carriers. Since the outbreak of 
the war, the fuel has been used by the 
Navy for these purposes and it has been 
possible to locate any leaks without in- 
curring the danger of filling aircraft 
carrier compartments with highly com- 
bustible vapors. The hazards of such 
testing are consequently reduced to a 
minimum. As the new fuel blends per- 
fectly with 100-octane gasoline, it has 
not been necessary to blow down the 
lines, etc. after testing before placing 
them in service. 

Prior to the war, the high cost of pro- 
ducing the fuel limited its use. By 1936, 
advances in mantfacture made it pos- 
sible to produce the fuel at lower cost, 
and, although the, fuel is presently pro- 
duced in relatively small quantity, the 
vastly expanded market in postwar 
bring its price level to a point only 
slightly higher than that of 100-octane. 

With the postwar conversion of com- 
mercial aviation engines for direct fuel 
injection, and the development of avia- 
tion engines employing fuel injection, 
the new fuel will make safe refueling 1 
the air possible, and, thus extend long 
range flying operations, and, at the same 
time, it will similarly contribute to the 
safety of ground operations. 
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o the TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P.O. Box 485 
New York Office: 50 Church Street * Philadelphia Office: Broad Street Station Bldg. 
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The Hugoton. Gas. Ficld™ 


Hl ucoron, the world’s largest dry gas 
field, discovered in 1922, is the most ac- 
tive gas area in the nation from the stand- 
point of drilling activity. The tri-state 
Hugoton-Guymon field extends approxi- 
mately 150 miles in length from its north- 
ern extremity in southwestern Kansas 
across Texas County, Oklahoma, to the 
present southern terminus in Sherman 
and Hansford counties in Texas. 

On May 1, the field was classified as 
a “restricted area” by the Petroleum Ad- 
ministration for War on account of the 
materials shortage. With approximately 
140 unconnected wells in the field it was 
deemed necessary to curtail drilling. Ap- 
proximately 96 wells are being drilled 
(June 10) with 56 operations in Kansas, 
16 in Oklahoma, and 24 in Texas. Ex- 
ceptions to the drilling ban will be grant- 


ed only by PAW. It is expected that re- . 


strictions will be lifted when the mate- 
rials situation improves. The latest tabu- 
lation on completed wells (June 10) 
shows 741 gas wells with 448 in Kansas, 
229 in Oklahoma, and 64 in Texas. 

Various estimates have been made of 
the probable size of the field. As of Jan- 
uary 1, 1945, the develoned acreage of 
the field was as follows: Kansas, 220,094 
acres; Oklahoma, 110,000 acres, and 
Texas, 22.400 acres. The total developed 
acreage of 352,494 acres is less than 10 
per cent of one estimate of 3,850,000 
acres for the entire field. The estimate of 
3.850.000 acres or 6010 square miles is 
equivalent to the combined area of Con- 
necticut and Rhode Island. Wells are 
being drilled on a pattern of one well 
to 640 acres. It is doubtful whether the 
entire field will be drilled up. About 
850.000 acres, with an estimated reserve 
of 4,000,000 cu. ft. per acre along the 
fringes of the present estimated outline 
of the field, are considered non-commer- 
cial for drilling at the present time. 

About 1,600,000 acres are considered 
to be in the “fairway” or the best part 
of the field. Reserve estimates vary from 
ra ? 26 trillion cu. ft. for the entire 
1é ° 

As of January 1, 1945, the total gas 
production of the field was approximate- 
ly 516 billion cu: ft. The Kansas portion 
of the field has produced nearly 434 bil- 
lion with Oklahoma production at 81 
billion. The Texas portion has produced 
a little more than a billion cubic feet 
with development getting under way last 
year. 
_ The largest gas well is the Southwest- 
ern Public Service Company’s Safranko 
No. 1 well located in Sec. 1, T. 3 N., 
R. 14 ECM in Texas County, Oklahoma. 


*This article was prepared for publication in 
the Quarterly Bulletin of the Interstate Oil Com- 
pact Commission. 

fAssistant Secretary, Interstate Oil Compact 
Commission, Oklahoma City, Oklahoma. 
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By E. G. DAHLGREN‘ 


This well was completed with an initial 
production of 52,980,000 cu. ft. This well 
also enjoys the distinction of having the 
largest total production with a total of 
4.559,000,000 cu. ft. up to January 1, 
1945. Many other wells have total re- 
coveries from 2 to 3 billion cu. ft. at the 
same date. 

It is interesting to note the following 
average initial production per well: Kan- 
sas, 12,000,000 cu. ft.; Oklahoma, 19.- 
500,000 cu. ft, and Texas, 12,900,000 cu. 
ft. These figures are on a daily basis. 

In checking into the early history of 
the field. the first deep well in south- 
western Kansas was drilled by the Trad- 
ers Oil Corporation on the Boles farm. 
located in Sec. 3, T. 35 S., R. 34 W., 
a few miles west of the town of Liberal 
in Seward County, Kansas. The well was 
started in 1919 and reached a depth of 
2919 ft. by the summer of 1920. No oil 
was reported, but gas showings were 
found between 2581 and 2755 ft. The hole 
was plugged back to the latter depth and 
completed in December, 1922, for a gas 
well with an open flow volume estimated 
at 5 to 10 million cu. ft. per day. This 
well is considered by many to be the dis- 
covery well. 

During 1922 the Home Development 
Company drilled Allison No. 1, Section 
4,T.1N., R. 12 E., Texas County, Okla- 
homa, to a depth of 3040 ft. Gas was 
found at about 2700 ft. and the well sup- 
plied the nearby town of Texhoma with 
gas for a number of years. In 1924 the 
Seward Oil and Gas Company completed 
Seeley No. 1, Sec. 20, T. 23 S., R. 33 W., 
Seward County, Kansas, at 2764 ft. for 
a small gas well. 


In 1926 an oil exploration campaign 
occurred in Texas County, Oklahoma, 
with 7 test wells being drilled. The Wil- 
cox Oil and Gas Company’s Hovey No. 1, 
Sec. 21, T. 4 N., R. 14 E. was plugged 
back and completed as a gas well, with 
a reported volume of 4,700,000 cu. ft. 
As a part of this exploration campaign, 
W. M. McKnab and the Independent Oil 
and Gas Company commenced the Craw- 
ford No. 1 in Sec. 31, T. 33 S., R. 37 W.. 
in Stevens County, Kansas. After more 
than a year of drilling, gas was discov- 
ered in May, 1927. The well was drilled 
to 3502 ft. and then plugged back to 
2620 ft. where it was completed for a 
reported daily initial open flow of 6,000.- 
000 million cu. ft. and a rock pressure of 
435 lb. Several consider this well as the 
discovery well of the Hugoton-Guymon 
field. Three more wells were drilled in 
1928 and 1929. By the end of 1930, a 
total of 108 gas wells were drilled in 
Stevens and Morton counties in Kansas. 
Lack of markets and the depression re- 
sulted in about 25 wells drilled in Kan- 
sas from 1930 until 1936 when 26 wells 
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were drilled. In Texas County, Okla. 
homa, only 9 wells were drilled up unti] 
1938, when the Republic Natural Gas 
Company began developing its holdings, 

The rocks that form the gas reseryoi 
of the Hugoton-Guymon field are the 
dolomite beds of the lower part of the 
Sumner group and the dolomite and 
limestone beds of the upper part of the 
Chase group. The Sumner and Chase 
groups are part of the Big Blue series 


-of the permian system. Garlough and 


Taylor’ have sub-divided the groups into 
three gas producing zones separated by 
red shale beds. The first zone is known 
as the Herington, which has a thickness 
of 100 to 120 ft. The middle zone is the 
Winfield limestone, which has a thick. 
ness of about 40 ft. The Towanda, Fort 
Riley, and upper Florence limestones 
are believed to comprise the Fort Riley 
zone with a thickness of about 100 ft. 
The total thickness of the three zones is 
about 250 ft., but the thickness of actual 
gas-producing formation is much less. 

The structural attitude of the gas-pro- 
ducing rocks is that of a generally east- 
ward dipping homocline or monocline. 
The Winfield limestone is more than 800 
ft. above sea level at the west edge of 
the field and 300 ft. above sea level at 
the east edge. The field is generally con- 
sidered a stratigraphic trap with the gas 
being trapped by the pinching out west- 
ward and northwestward of the gas bear- 
ing rocks and their replacement by rela- 
tively impermeable red shale and silt- 
stone. . 

The rock pressure of the field is sub- 
normal. In the early days of its develop- 
ment the initial pressure was commonly 
considered to be 440 lb. per sq. in. An 
examination of the March, 1945, allow- 
able schedule of the Kansas Corporation 
Commission shows present pressures 
ranging from 370 to 420 lb. The lowest 
pressure listed was 356 lb. 

Rotary drilling tools are usually used 
from the surface to approximately 2450 
{t. or near the top of the Herington dolo- 
mite where the first gas is generally en- 





1John L. Garlough and Garvin L. Taylor. 
“Hugoton gas field, etc.” Stratigraphic Type 
Oil Fields. AAPG Bulletin, Dec. 1941, P. 78. 
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Because of their ability to turn ordinary steam pressures into extraor- 
dinary “mud power,” these two “Oilwell” steam-driven slush pumps 
are the logical choice where high-pressure drilling is encountered or 
Ye where high-speed results are desired. 
y 245 
n dolo- 


lly en- 





Each model has its own inherent advantages, but within their 
respective performance ranges, either pump can be depended upon to 
play a major part in getting additional footage every hour... with more 


Taylor. . 
ic Type drilling hours between every change of bits... and that spells “Extra 
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Profit” for the owner. 
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OIL WELL SUPPLY COMPANY | 
Executive Ofice — Dallas, Texas Export Division Ofice— 
Division Ofices—Columbus, Ohio 30 Rockefeller Plaza 
Dallas, Texas Los Angeles, Calif. New York 20, N. Y. 
Branches Serving All Oil Fields | 
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From the vast barite deposit at Magnet Cove in 
Arkansas comes MAGCOBAR, one of the world’s finest mud 
Weights for oil well. drilling. Its exceptional purity gives 
high weight, low viscosity muds that can be maintained 
st minimum cost while drilling. 

The barite deposit at Magnet Cove was discovered 
many years ago, but all early attempts to mine this min- 
eral ended in failure. It was not until 1939, when the pro- 
ducers of MAGCOBAR developed a process for beneficiat- 
ing the ore, that this treasure of nature became useful to 
man. The development of this deposit has proved most 
timely. During the past two years when barite mud weight 
has been critically short, due to an increased need for oil Conmypalele 
eg the demands of war, two-thirds of all the gue 

eight material used has come from the Magnet Cove 
barite deposit. This new source of mud weight not only DRILLING M UD SERVI CE 
ip meng an acute war-time shortage, but it has reduced 
e long prevailing market price of this commodity by 
one-half, resulting in a saving to the oil industry of more MAGNET COVE BARIUM CORP * 
1945 than $4,000,000.00 annually. 
Surely, MAGCOBAR is a real treasure for the oil industry! Malvern, Arkansas Houston, Texas 
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countered, After the producing string 1s 
run, cable tools are usually used to com- 
plete the well. 

In the past year some wells have been 
completed with rotary tools. Pipe has 
been set on bottom and gun perforated 
in the gas zones. From 500 to 600 ft. of 
surface casing is run and cemented to 
protect the fresh water zones and from 
2300 to 2700 ft. of casing is run for the 
production string. No tubing is used as 
the wells make very little, if any, water. 


Ass the producing zones may be dis- 
tributed through a vertical distance of 
approximately 400 ft. all open hole, some 
wells have the operating problem of 
having the softer formations’ subject to 
caving, thereby shutting off the gas flow. 
Clean out tools are used to remedy wells 
troubled with cavings. Nearly all the 
wells drilled recently have been acidized 
before completion. From 5000 to 25,000 
gal. of acid in several stages have been 
used with excellent results in increasing 
the open flow volume. 

The Northern Natural Gas Company 
in 1930 provided the first pipe line outlet 
in the Kansas portion of the field. (See 
Table 1.) This line extends to Omaha, 
Nebraska, and Minneapolis, Minnesota, 
and serves at wholesale about 200 com- 
munities in Nebraska, lowa, South Da- 
kota, and Minnesota. The Northern Nat- 
ural Gas Company has taken over the 
operation of the Argus Natural Gas Com- 
pany’s 8-in. line that supplies Garden 
City and Dodge City, Kansas, and inter- 
mediate towns. 

The Liberal Gas Company has a 6-in. 
line that supplies the city of Liberal, 
Kansas. 

The Panhandle Eastern Pipe Line 
Company with a main 24-in. line with 
numerous loops supplies gae to Missouri, 
Illinois, Michigan, and Ohio. The Fed- 
eral Power Commission recently granted 
a request for additional facilities to sup- 
ply more gas for war industries in the 
the East. ~ 

The Tri-County Gas Company has two 
6-in. lines extending to Scott City, Kan- 
sas, where these lines hook up with the 
line of the Kansas-Nebraska Natural Gas 
Company, which extends to central and 
western Nebraska. The line also serves 
about 20 Kansas communities. 

The Central Gas Utilities Company 6- 
in. line supplies gas to Lamar, Colorado, 
and adjacent cities in Colorado. 

One of the big factors in the develop- 
ment of gas production in Texas is the 
completion last year of the 26-in. line of 
the Cities Service Transportation and 
Chemical Company. The Federal Power 
Commission has recently granted permis- 
sion to the Cities Service Gas Company 
to purchase this line. This line extends 
from a compressor station north of Guy- 
mon for a distance of 230 miles to Black- 
well, Oklahoma, where the line connects 
with the system of the Cities Service Gas 
Company. A gathering system has been 
built to connect the wells of the Cities 
Service Gas Company. The Cities Serv- 
ice Company nominated a total of 190,- 
000,000 cu. ft. per day in June through 
this system on a 2-lb. base. 

The Republic Natural Gas Company 
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Watson reviews South America prospects 


R. E. Watson, vice president of the 
Drilling and Exploration Company, Inc., 
Dallas, Texas, spoke recently on “Oil 
Operations in South America” before 
Petroleum Accountants Society. 

Watson, who recently returned from 
Venezuela, pictured a vast and partly un- 
explored tropical country redundant in 
deep verdure, providing a source of ven- 
omous reptiles, rare tropical diseases, as 
well as drilling sites for fabulous oil 
fields producing in excess of 800,000 bbl. 
a day. 

He dwelt further on the vastness of 
393,000 square mile Venezuela and mark- 
ed the contrast between the modern 
American type cities on the coast to the 
dense jungles, impenetrable swamps, un- 








navigable rapids, and great wide 
teaus, inhabited by primitive tribes 
“It was on these vast tablelands ¢} 
the mythical King Kong was Suppo ) 
to have been found, which inspired other 
monstrous fabrications about the Ven 
zuela plateaus,” Watson said. He ¢ 
tinued by crediting the rugged indiyj 
ualism of the oil operators for coordinay 
ing industrial procedure with local gop 
ernmental policies in developing the { 
ulous natural resources and making the 
available to the world. The developme 
of these almost inaccessible natura] 
sources has been accomplished by Ame 
ican drillers working in close coope 
tion with Venezuealan professional me 
and with the assistance of local crews, _ 




























owns its own gathering system, which 
consists of a 67-mile loop of 14-in. pipe 
line. The Republic line gathers gas 
from its own wells and delivers it to the 
Northern Natural Gas Company. 

The Peerless Gas Company and the 
United Carbon Company with small 
gathering systems supply gas for two 
carbon black plants in the: field. The 
Peerless plant near Hickok in Grant 
County, Kansas, has a daily capacity of 
3,800,000 cu. ft. The United Carbon 
plant in Ryus, Grant County, has a daily 
capacity of 23,000,000 cu. ft. The Cabot 
Carbon Company plant at Guymon, Tex- 
as County, Oklahoma, has a daily ca- 
pacity of about 16,000,000 cu. ft. The 
Cabot Company has been recently grant- 
ed an application to build a channel 
process plant of 30,000,000 cu. ft. ca- 
pacity. The Cabot Company also supplies 
about 6,000,000 cu. ft. of gas to the 
General Atlas Carbon Company plant in 
Texas County. 

In Texas County, Oklahoma, the 
Southwestern Public Service Company 
serves Guymon and other communities 
through its gathering and distribution 
system. ; 

The Phillips Petroleum Company 
gathers gas from its wells and delivers 
the gas to the Panhandle Pipe Line Com- 
pany system at its Hansford station, 
where gas is also received from the Phil- 
lips properties in Hansford and Sher- 
man counties in Texas. The Republic 
Natural Gas Company has extended its 
gathering system into Texas County. 

Three natural gasoline plants are lo- 
cated in the field. The two Kansas plants 
are the Panhandle Eastern Pipe Line 
Company plant at Arkalon near Liberal, 
and the Northern Natural Gas Company 
plant at Hugoton. The Panhandle East- 
ern plant has a daily capacity of 275,- 
000,000 cu. ft., and the Northern Natural 
plant has a daily capacity of 100,000,000 
cu. ft. 

The.new Phillips Petroleum Company 
plant in Hansford County, Texas, has a 
daily capacity of 60,000,000 cu. ft. The 
natural gasoline content of the gas is 
about 0.035 gal. per 1000 cu. ft. 

An average analysis is as follows: 


Per cent 
Te 74.26 
Nitrogen _...- 14.27 
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Ethane _. ae 

ee 3.53 
Butane __. .._ 1.48 
Pentane plus - . 0.65 





The gas is uniformly sweet through. 
out the field with the exception of a small 
area in Sherman County, Texas, where 
the sulphur content ranges from 6 to 30 
grains per 100 cu. ft. The B.t.u. value 
averages about 1050. ] fs 
- In common with large oil and gas Pf/: 
fields, conservation and proration have f° / 
been problems in this gigantic gas field. 
Surface wastage has never been a severe § 
problem as there has been no oil pro- 
duction and no combination oil and gas 
wells as in the Panhandle gas field in 
Texas. About the only surface wastage 
in the past has been the blowing of gas 
wells to condition them for production 








tests. 

The lack of markets and the problem i 
of unconnected wells have been the chief 
irritants in trying to insure ratable taking 
and equity in withdrawals. Until 1936, 
wells were drilled on spacing of 1 well 
to 160 acres, but since 1936 all wells 
have been drilled on 640-acre spacing. 


Tue Kansas portion of the field is be 
ing regulated under the provisions of_ 
the basic order issued March 21, 1944 
This basic order rescinded and super 
seded the prior basic order dated Oc 
tober 28, 1942. The 1942 basic order 
superseded and rescinded the first basi¢ 
order which had been in effect since Jan- 
uary 30, 1940. Following the passage of 
the Natural Gas Law in 1935, attempts 
had been made to investigate the appli 
cation of the law to the Hugoton field, 
but no hearings were held until 1938. — 

An examination of the basic order 
shows that the basic acreage unit in the 
proration formula is 640 acres. The acre- 
age factor is the production of the num 
ber of acres attributable to a well di 
vided by 640. Completed wells, with less 
than 640 acres, may include non-com 
tiguous acreage located within a 2-mile 
radius. A hearing may be held to de 
termine whether non-contiguous acreage 
within a 3-mile radius from a well may 
be included. 

A lease is considered undeveloped un- 
til a gas well has been completed and 
the owner or operator has tendered gas 
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Tre Emsco Type M-50 Traveling Block is the result 
of years of constant research and field tests to 
design a block allowing more freedom in the der- 
rick. 

A 50” Alloy Steel, fully heat treateu, balanced 
sheaves—saves wire line—fast falling. 

A 272” O.D. Bearings—provide long life. 

A Extremely Narrow—allows more pipe racking 
space and clearance—speeds up operations. 

A Centralized, positive lubrication system—eco- 
nomical , 


AN NVTT 


"SERVING THE OIL AND GAS INDUSTRIES” 


A Thrust shoulders built into outer race—elimi- 
nates hazardous thrust washers. 


Ask your Continental representative for details on 
the Emsco Series M-50 Crown and Traveling Blocks. 
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to a purchaser at the purchaser's pipe 
line. Before a well is entitled to an al- 
lowable, the operator must establish a 
tendership by constructing a pipe line 
to the line of a pipe line company or 
other purchasing facilities, or by filing 
an affidavit that the operator is ready to 
construct a line to a purchaser and sell 
gas at the prevailing price in the field. 
If an operator is unable to sell his gas, 
a hearing may be held to determine the 
factors. 

As the proration formula takes into 
consideration the deliverability factor, 
the deliverability of each connected well 
is determined by producing the well into 
the pipe line for approximately 72 hours, 


during which time the working pressure 
at the wellhead shall be maintained at 
80 per cent of the average shut-in well- 
head pressure of the field, or as closely 
thereto as operating conditions in the 
field will permit. The rate of flow is de- 
termined and the shut-in and working 
pressures determined in order to ascer- 
tain the deliverability. The deliverability 
of each unconnected well that is entitled 
to an allowable-shall be estimated from 
its open flow and deliverability for all 
wells in the field. 

A well’s quota is determined by the 
following method: The proration factor 
for the field is determined by dividing 
the total field allowable by the sum of 
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World-Wide Parts and Service 
DISTRIBUTORS FOR: 


@ CASE Tractors and Loaders 
@ HAZARD Wire Rope 
@ HYSTER Winches and Cranes 


@ ATHEY Loaders and Wagons 
@ thew-LORAIN Shovels and Cranes 
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the products of deliverability times ¥ 
acreage factors of all the wells in ¢ 
pool. The field proration factor is muh 
plied by the product of the deliverah 
times acreage factor for the well to ¢ 
tain the well’s allowable. By way of j 
tration, the May allowable schedule gj 
the Central Gas Utilities Company 

ard No. 1 well a gross allowable of 4 
831,000 cu. ft. This allowable was cop 
puted by multiplying the product of # 
deliverability of 4,955,000 cu. ft. 
the acreage factor of 1.00 (for 640 acre 
by 9.653012, the relationship of the tot 
gross allowable for May to the sum of @ 
the deliverability-times-acreage-fae 
products. 


Two market demand hearings are held 
each year. The first hearing covers 
period from October 1 and March 31, i 
clusive, and the second hearing cover 
the period from April 1 to Septembe 
30, inclusive. Emergency demands d 
ing each allowable period may be taken 
care of by ratable increases in allo 
ables for all wells. Overages and under. 
ages at the end of allowable periods are 
carried over during the next period. All 
wells with overages in excess of three 
times their current allowables shall be 
shut in to make up overages. Underage: 
will be canceled on wells with underages 
in excess of three times its current month. 
ly allowable. ; 
Deliverability tests and the 72-hour 
shut-in pressures*of the wells are taken 
under the supervision of an engineer of 
the conservation division of the Kansas” 
State Corporation Commission. It is in- 
teresting to note that the offices of the 
conservation division are in Wichita, 
whereas the State Corporation Commis- 
sion office is at Topeka. A field engineer? 
is stationed within the field. ‘ 
Allowable schedules issued by the: 
Oklahoma and Kansas Corporation Com- 
missions show that the Kansas wells have 
a total deliverability of 715,094,000 cu. 
ft. or a per well average of 1,740,000 cu. 
ft. with the Oklahoma Total of 600,493, > 
000 cu. ft. or a per well average of.3,639,- 


000 cu. ft. Information on wells in Texas ~ 


indicate a total deliverability of 186; — 
700,000 cu. ft. or a per well average of 
4,270,000 cu. ft. The field has a total de- 
liverability of 1,502,287,000 cu. ft. per 
day at an operating pressure of 312 bb. 
gage. Deliverability determinations are 
not required in the Texas portion of the 
field. 

The June market demand schedule of 
the Oklahoma Corporation Commission 
shows a total of 6,590,000,000 cu. ft. al 
located among 165 wells. This represents ~ 
a daily average of 219,666,000 cu. ft. The 
May allowable report of the Kansas Cor- 
poration Commission shows a gross al- 
lowable of 6,290,878,000 cu. ft. or daily 
average of 202,931,000 cu. ft. These al- 
lowables are based upon nominations 
filed by the purchasing companies. No 
nominations have been required from the 
Texas portion of the field, as the only — 
restriction is that production be held to 
within 25 per cent of the open flow ca- 
pacity of the wells. 

Pipe line data for April indicate that 
a total of 6,532,984,000 cu. ft. were pur- 
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W-K-M 15,000 


-C-T 
-Ib. Test Valves on on ce) 
Christmas tree. 


When the industry’s need for 15,000 Ib. test pressure 
Christmas tree valves became apparent, W-K-M was first 
to answer the call. Utilizing the time-proven features of 
design which have distinguished W-K-M Valves in the 
lower pressure field: a round, smooth, through-conduit 
opening; parallel expanding gate; oversize bronze renew- 
able seats; trouble-free lubrication, etc-—the 15,000-lb. 
test valve is performing with equal efficiency. It is manu- 
factured to “X-ray standards” and the body, bonnet and 
stem are Magnaflux (magnetic particle) inspected. All 
steel parts are heat-treated to provide the most favorable 
physical properties. 


W.-K.-+4 Company, Inc. 


HOUSTON, TEXAS, U.S.A. 


Cable Address: ““WILKOMAC” 
Export Office: 30 Rockefeller Plazo, New York, N. Y. 








chased from the Kansas portion of the 
field or a daily average of 217,432,000 
cu. ft. The Oklahoma portion of the field 
sold a total of 6,581,000,000 cu. ft. in 
April or a daily average of 219,666,000 
cu. ft. Data on the Texas portion sales 
‘for April indicate a total 1,130,864,000 
cu. ft. or a daily average of 37,693,000 
cu. ft. A grand total indicates total sales 
for April as 14,244,848,000 cu. ft. or a 
daily average of 474,828,000 cu. ft. 
The Oklahoma portion of the field is 
being regulated by order No. 17867 in 
Cause CD No. 983 of the Oklahoma Cor- 
portion Commission. Rules and regula- 
tions were originally established in order 
No. 16377 issued on May 5, 1943. Order 
No. 17410, issued on December 27, 1944, 


contained a declaration of policy that 
rules and regulations be promulgated to 
prevent waste in production, to provide 
ratable taking, a uniform method of de- 
termining natural flow, and to allow each 
operator to produce his share of the gas 
and to produce ultimately the amount of 
gas originally underlying his land. This 
policy is essentially the same as that of 
Kansas. 

Details of the order pertaining to al- 
locations and the determination of de- 
liverability, acreage factors, etc., are 
practically the same as in Kansas. Acre- 
age units are limited to 640 acres except 
that short sections near the Kansas-Ok- 
lahoma line may be communitized with 
adjoining 640 acre sections after a hear- 
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Pumping Job done! 
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WELL SIR, I DONT LIKE 
THAT SAND RUGBING AT 
ALL, BUT IM STOUT AND 
I CAN REALLY HOLD You 
IN PLACE. LETS GET 
TOGETHER AND PUMP 
A LOT MORE OF 
THOSE TOUGH 
OIL WELLS 7~ warnn onemece 
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are made to fit all sizes of working barrels and all sizes and 
makes of rod pumps. 
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Write for Illustrated Catalog or See Composite Catalog 


JOHN N. MARTIN 


Field Representatives 


Tom Hulett A. W. Branscum 
El Dorado, Ark. Tulsa, Okla 
C. J. Baeten F. M. Wilson 


Wichita, Kansas 
Mrs. Lynn Holloway 
Houston, Texas 


Wichita Falls, Texas 
J. Walter Wade 
Chicago, Illinois 
E. C. Dilgarde 
Casper, Wyoming 


St. Tulsa, Okla. 
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TABLE 1. 


Pipe line outlets from Hugoton 
gas field. 


NORTHERN NATURAL GAS COMPANy 
Omaha—Serves 200 communities in Nebrask, 
Iowa, South Dakota, Minnesota. Terminys af 
line: Minneapolis and St. Paul, Minnese, 
Through acquisition of Argus Natural ¢., 
Company also serves Garden City and Doig, 
City, Kansas, through 8-in. line. . 

PANHANDLE EASTERN PIPE LINE COM. 
PANY, Kansas City*—Through almost com. 
pletely looped 24-in. line serves communitic 
in Missouri, Illinois, Ohio, Michigan, Ternj. 
nus of line: Detroit. 

KANSAS-NEBRASKA NATURAL GAS Coy. 
PANY, Phillipsburg, Kansas—Serves gas at 
wholesale to 4 towns in Kansas, 40 in Ne 
braska. Distributes gas at retail in 21 town; 
in Kansas ; 32 in Nebraska. 

CITIES SERVICE TRANSPORTATION Anp 
CHEMICAL COMPANY—Connects with sys. 
tem of Cities Service Gas Company, Bartles. 
ville, Oklahoma, through 320-mile, 26-in. line 
from compressor station north of Guymon, 
Cities Service has received permission to pur 
chase this line from the Federal Power Com. 
mission. 

LIBERAL GAS COMPANY - 
line serves Liberal, Kansas. 

TRI-COUNTY GAS COMPANY—Through two 
6-in. lines to Scott City, Kansas, serves a 
number of Kansas communities. 

CENTRAL UTILITIES GAS COMPANY-— 
Through 6-in. line serves Lamar, Colorado, 
and adjacent cities. 


Through 6-in, 


*FPC on April 3 granted a certificate of pub- 
lic convenience and necessity to Panhandle 
Eastern to construct and operate facilities to 
increase the company’s 333,000,000 cu. ft. daily 
delivery capacity of its main line by 50,000,000 
cu. ft. a day. 





ing to form units of not more than 800 
acres. 

On May 3i, 1945, the Oklahoma Cor. 
poration Commission issued its first or- 
der in accordance with House Bill 257 
passed by the legislature this year and 
approved by the governor on May 5. This 
law gave the commission the authority 
to establish 640-acre spacing units. The 
May 31 order, No. 17867 in Cause CD 
983, established well allowables effec. 
tive June 1. Two market demand periods 
were established for each year. One 
period begins April 1 and ends Septem- 
ber 30, whereas the other period begins 
October 1 and ends March 31. Market 
demand hearings will be held prior to 
these periods. Deliverabilities of the 
wells shall be determined between May 
1 and September 30 each year. New tests 
will be taken beginning on July 1. 

The June allowable schedule shows 
the Cities Service Gas Company as the 
leading producer with 95 wells with a 
total acreage of 60,800 acres and a de- 
liverability of 360,615 cu. ft. The Cities 
Service June allowable is 4,024,121,000 
cu. ft. The Republic Natural Gas Com- 
pany has 47 wells with a total of 30,568 
acres and a deliverability of 151,930 cu. 
ft. Its June allowable is 1,699,815,000 
cu. ft. 

Other companies listed are the Cabot 
Carbon Company with 7 wells, the Phil 
lips Petroleum Company with 13 wells, 
the Southwestern Public Service Com- 
pany with 2 wells, and tlie Peerless Oil 
and Gas Company with 1 well. 

The June schedule shows 165 wells 
with a total of 104,740 acres and a de- 
liverability of 600.493 cu. ft. The June 
allowable is 6,590,000,000 cu. ft. The re 
port does not include 30 unconnecte 
wells that have not yet established their 
right to an allowable. xx 
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Bucket shovel used to strip overburden. 


West side of coal pit, showing beds of 
coal. Giant shovel in background. 


(ERMAN PLANTS EXTRACT 
GASOLINE FROM COAL 


Bata One of the main 
sources of gasoline 
for the Wermacht and the Luftwaffe dur- 
ing the days of German supremacy in 
Europe was the “brown coal” pits of 
Saxony. During the period ending in 
late 1942, 40 per cent of all the gasoline 
produced in Germany came from these 
mines. After losing their oil fields, these 
coal pits were their only source of liquid 
fuel. The brown coal is converted into 
benzine, an unstable fluid of 60-65 oc- 
tane, which must be blended with benzol 
to obtain a stable motor fuel of 75 oc- 
tane. The benzol is obtained from anthra- 
cite coal, a little of which comes from 
the vicinity of Dresden, but most of which 
comes from the Saar and Silesian mines. 
The Germans have built very extensive 
plants for the conversion of coal to gas- 
oline, many of them in the vicinity of 
Leipzig. The plants are in a chaotic con- 
dition at present, from having a very 
high priority on the Allied bombing pro- 
gram. ; 

The Aktiengasellschaft Sichsischer 
Werke, Espenhain, about 12 miles south 
of Leipzig, is typical of these plants. It 





*Set. Leonard C. Halpenny of the 269th En- 
gineer Combat Battalion interviewed the chief 
engineer of two of the largest synthetic fuel 
plants in Germany and went through the plants 
himself. The photos were taken with a captured 
German camera and film just before the ser- 
geant’s battalion was ordered to move back to 
let the Russians occupy the territory. A Cana- 
dian by birth, Halpenny moved to Texas in 
1925, and was graduated in 1938 from the Uni- 
versity of Texas. He was employed on the U. S. 
Geological Survey in Austin, Texas, and Tucson, 
Arizona, until 1941 when he joined the Ohio Oil 
Company, later entering the service. 
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By LEONARD C. HALPENNY* 


is primarily owned by the State of Sax- 
ony, and some people seem to think that 
is the same as being owned by the Her- 
mann Goering group. The plant was 
started in 1938 and completed in 1939, 
at a cost of M400,000,000, at that time 
equivalent to about $100,000,000. The 
layout of the plant was modeled after a 
plant at Bohlen, built by the same or- 
ganization in 1935. There are a few dif- 
ferences between the two plants, how- 
ever: (a) The Bohlen plant. is very 
crowded, having been added to several 
times, whereas the Espenhain plant is 
laid out over a larger area; (b) only 
one-third of the coal burned for fuel pro- 
duction at Espenhain is converted to ben- 
zine at that plant. The other two-thirds 
is piped to Bohlen in the form of tee- 
rantar, where it is converted to benzine; 
(c) The Bohlen plant supplies domestic 
and industrial fuel in the form of coal 
brickets to the surrounding countryside, 
and the Espenhain plant supplies elec- 
trical energy for most of the State of 
Saxony and part of Bavaria. 

The Espanhain plant used 9000 metric 
tons of coal a day for benzine produc- 
tion, in addition to that used in the pow- 
er plant, until production was curtailed 
by Allied bombing. From these 9000 
tons, about 900-1000 metric tons (rough- 
ly 350,000 gal.) of benzine were obtain- 
ed, a recovery of about 11 per cent. As 
the coal in the pits is, however, 53 per 
cent water, the recovery of benzine is 
about 5 per cent of the coal as taken from 
the ground. There were 6000 people em- 
ployed in the plant during peak opera- 
tion. The plant was operated normally on 


THE 





Part of thirty large bricket-burning 
ovens. Absorption towers in foreground. 


The author in Germany 
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As A CLEARER PICTURE of postwar competition 
emerges, much attention is being given by refiners 
to the problem of stepping up yields of the most 
profitable products from reduced crudes. 

In this connection, pre-treatment of feed stocks 
occupies a position in remodernization plans, sec- 
ond only to that of “‘cat-cracker”’ installations. For 
maximum efficiency, two methods are indicated... 
(1) propane deasphalting and (2) delayed coking 
—depending upon which residual product can be 
most readily marketed. 

Kellogg process engineers were first to apply 
propane deasphalting to feed stocks. And in a 
40,000 bbl. refinery, current figures reveal that 
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YIELDS MAXIMUM PROFITS 
FROM “CAT-CRACKER” OPERATION 


the installation can produce as much as three- 
quarters of a million dollars increase in annual 
operating income. Where delayed coking is ad- 
visable, comparable increases in income can be 
realized. 


Such profit factors indicate why Kellogg places 
so much emphasis on careful economic analysis as 
the necessary complement to sound, creative engi- 
neering. This organization utilizes this combina- 
tion as an effective tool in its endeavors to provide 
Kellogg customers with a competitive “plus’’ in 
the post-war period. Kellogg engineers and econ- 
omists will be glad to discuss your specific prob- 
lems in detail with you. 
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two 12-hr. shifts. Some of the employes 
were slave laborers, but the majority 
were German. The average wage paid for 
skilled labor was one Reichmark an hour, 
equivalent in American money to about 
25 cents. As the purchasing power of the 
mark was greater in proportion to the 
dollar, the skilled workman might be 
said to have earned about 75 cents an 
hour in terms of goods and services he 
could purchase. 


@ Description of plant. The brown coal 
1s lignite, appears to be of Miocene Age, 
and lies in beds from 2 to 20 ft. in thick- 
ness. It is interspersed with lenses of 
silt, and overlain with about 50 ft. of Re- 
cent glacial deposits of unconsolidated 
sands and gravels. The coal pits are 
about one mile from the plant. The coal 
is mined in an open-pit manner, similar 
to that used in copper mines in Arizona 
and Utah. The overburden is stripped 
with giant endless buckets, which op- 
erate on rails circling the pit. As the pit 
becomes larger the rails are moved back 
Pulverizing plant. Conveyers to in an ever-larger circle. The overburden 
drying ovens at left and at rear. is hauled to a dump via narrow-gage rail- 
road. The transportation system is com- 
—_— . pletely electrified. The ore, or coal, is a , Ss 
Cooling towers, made of brick. mealy, peaty substance, and is shoveled matte sonem hn 
by chain buckets into railroad cars in iss 
¥ 





Drying even and bricket plant. 


the pit. After loading in the cars, the 
coal is hauled on an overhead track to 
the top of a four-story building contain- 
ing bunkers. 

From the bunkers, approximately one- 
half of the coal is carried by belt con- 
veyers to the power plant, where it is 
dried, burned, and converted to electrical] 
energy. The electric power thus obtained 
is used to operate the plant and to sup- 
ply domestic and industrial electricity 
for Leipzig and a large surrounding area. 

The rest of the coal deposited at the 
bunkers is carried by belt conveyers to 
the pulverizing plant, where it is pound- 
ed through sieves with revolving ham- 
mers. The screen used is about 1-in. 
mesh. The pulverized coal continues by 
belt-conveyer to the drying ovens, where 








the moisture content is reduced to 13 per “et ae Sea 
cent. A lower moisture content would —_ ee 
have insufficient cohesive qualities. The sn: algal 
coal is then compressed into brickets, 2 : ~ i 
about 4 sq. in. in cross-section and 6 in. fe at 
in length. The machines used to com- ae a 
. 
Coal storage bunkers. Belt-conveyer at left carries coal to 
pulverizing plant. Power-house furnaces in background. _Power plant, showing bomb damage. 
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NEW DEVELOPMENTS 


in oil and gas separation 






increase production 































NEW TORQUE TUBE 
Level Controller now 
standard equipment on all 
Climax high pressure oil 
and gas separators. 


HANGING oil field conditions, increased production 
depths, higher working pressures and volumes, higher gravity 
crudes and distillates . . . all these have demanded corres- 
ponding improvement in separator design and control 
equipment. 


In each phase of these developments, Climax Separators 

(formerly Hanlon-Waters) have set the pace with the most 

complete and finely engineered line of low and high pressure 

e Separators — and —the precision controls and accessory equip- 

ment essential to obtain complete separation, and thus 
maximum production. 


All Climax Separators for 250 to 3000 lb. pressures are 
API-ASME Code Construction with Pilot Operated Liquid 
Level Control. For 125 lb. working pressure, Climax 
Separators are available in both Standard and 
API-ASME Code Con- 
struction. Write for 
Bulletin No. 106. 


Below: Battery of 36” 
x 16’ Climax High 
Pressure Oil and Gas 
>» Separators on Meter- 
© ing Installation. 


















BOLTED TANKS 
SEPARATORS 





Above: 36” x 11’ x 125 Ib. Type 
CU-IS Separator with Direct Lever Con- 
nected Oil Valve and “High Power" 
Turnbuckle Linkage. 


Right: Detail of Type H-575 “High 
Power" Linkage on Direct Connected 4” 
Type 820 Oil Valve with 14” Type 625 
Float Flange. 


IF YOU HAVE A SEPARATOR OR CONTROL PROBLEM 
call on Climax engineers. Draw on their wide experi- 
€nce, on their readiness and willingness to help you. 
or informative bulletins or catalog, write Automatic 

ntrol Division (formerly Hanlon-Waters), Climax 
Industries, 15 N. Cincinnati St., Tulsa, Oklahoma. 


* DISTRIBUTORS * 
Keyes Tank & Supply Company, Casper, Wyoming 
Utility & Industrial Supply Company, Jackson, Michigan 
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Towers at hydrogenation plant, where teerantar is broken down. 


press the brickets look very much like an 
air compressor. A hopper drops a meas- 
ured load in front of the piston, which 
compresses the brickets on the forward 
stroke. 

The brickets are then carried to a 
bank of 30 large ovens, each with a 
capacity of 300 tons a day. These ovens 
operate on a continuous rather than a 
batch process, and the fuel requires 
about 24 hours to pass through the 
ovens. The brickets first become bone- 
dry and then they are burned in an ab- 
sence of oxygen at 600°C. Three prod- 
ucts are derived: Coke, gas, and tar or 
teerantar. The coke is burned for aux- 
iliary heat and power. Some of the gas 
is cooled at 300 atmospheres of pressure 
from 280°C. to 25°C. at this stage. As 
some of the tar takes the form of col- 
loidal particles suspended in the re- 
mainder of the gas, this mixture is charg- 
ed with 50-60,000 volts at 110°C. to sep- 
arate the two-phase state. This gas is then 
cooled at 300 atmospheres from 110°C. 
to 25°C. The cooling process condenses 
most of the liquid constituents of the 
gas, which are then added to the tar. All 
gas is then passed through an absorp- 
tion tower, and in this manner the last 5 
per cent of the benzine is removed from 
the gas. 

The dry gas is then sent to the sulphur 
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plant, where the H,S is removed in an 
alkaline solution in a vacuum. The pro- 
duction of sulphur is one of the most im- 
portant byproducts of the plant. The dry 
sweet gas is then sold for domestic and 
industrial fuel. : 

The moisture collected from the ovens 
during the drying and burning is car- 
ried to the water plant, where phenols 
are removed. The water is then used in 
the cooling towers. An auxiliary water 
supply is from a reservoir nearby. 

Two-thirds of the tar is piped to the 
Bohlen plant, a distance of about 3 miles. 
The other one-third is converted to end- 
products at the Espenhain plant. The tar 
is subjected to a hydrogenization and 
selective distillation process, the end 
products being benzine, diesel oil, and 
paraffin. The benzine is then blended 
with benzol to form a stable 75-octane 
motor fuel. The diesel oil is used directly 
for tractors and motor trucks. The paraf- 
fin is subjected to a cracking process, 
from which many of the common coal tar 
products are derived. 


@ Summary of process. Brown coal is 
burned without oxygen to form the fol- 
lowing products: Benzine, diesel fuel, 
sulphur, sweet gas, and coal tar products 
such as dyes and plastics. 

From an American point of view, the 
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Sulphur plant where H.S is removed from gas. 


Part of paraffin plant. 


process seems to be expensive in terms 
of inefficient use of natural resources and 
man-power. When it is considered that 
this is the only source of liquid fuel in 
Germany, however, the reason for build. 
ing the plants is apparent. It is likely 
that the byproducts helped a great deal 
in reducing the overall costs of produc: 
tion. The Germans had large supplies of 
cheap labor at their disposal, which also 
lowered costs. The beds of brown coal 
are very extensive, and the life of this 
particular plant was calculated to be 80 
years of peak operation. 

It is doubtful whether America will be 
reduced to producing gasoline from coal 
for many years to come. First we must 
exhaust our oil fields and then we cat 


work our oil shale deposits. By the time | 


these fuels are exhausted it is quite pos 
sible that gas turbines and rocket propu!: 
sion will require entirely new types ° 
fuel. 


@ Acknowledgments. The writer is 1 
debted to Lt. Col. H. W. Holmlin, Com: 
manding Officer of the 269th Engineer 
Combat Battalion, 69th Infantry Div- 
sion, for permission to visit the plant an 
to compose this article. OberingeneU! 
Carl Miiller, Bohlen, conducted a tout 
through the plant and explained the 
process. xx 
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Dehydration is a constant problem wherever “wet” oil is en- 
countered. When an operator is “sold” on some system for 
demulsification, he should become sold all over again when 
added efficiency points the way to further savings. 


Take the case of an oil company operating in the Los Angeles 
Basin, when it was treating 15,000 barrels a month. Before 
modernization 8,015 barrels were treated by PETRECO. The 


femaining 6,985 barrels were treated by another method. The 


cost of this plan was $230.00 per month. 


After modernization, al] the oil was treated by the 
modern PETRECO automatic flowline dehydrators. The 
new cost of treating 15,000 barrels then was reduced from 
$230.00 to $102.50 per month. 








eat Aye 





The monthly saving, under PETRECO system, was $127.50. 


AND the moderate outlay in making the modernization was 
refunded through materials salvaged in eliminating tankage, etc. 


AND the completely automatic-control flowline plant does 
the demulsifying job with no worry and with the PETRECO 
field service at hand, day and night, to assure the best dehydra- 
tion performance. 


PETROLEUM RECTIFYING COMPANY 
530 WEsT SIXTH STREET, LoS ANGELES 14, CALIB. 
5121 So. WAYSIDE DRIVE, HOUSTON 1, TEXAS 
648 EDISON BUILDING, TOLEDO 4,OHIO 
Representatives in principal productionand refiningcenters. 





PETRE<C9O 


DEHYDRATING ¢ DESALTING 
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DIESEL ENGINE-ELECTRIC 
GENERATOR UNITS 
MOUNTED ON SKIDS 


_ FUEL OIL TANK 


— lll 


P 425.233, 


UTILITY HOUSE COVERED 
WITH WELDED SHEET 


IRON ROOF AND 


MOUNTED ON SKIDS 


ELECTRIC CONTROL 
AND SWITCH HOUSE 
MOUNTED ON SKIDS 


COMPRESSED 
AIR TANKS 


Installing Rowan Drilling Company’s new rig at Quintana’s Spahn No. 1 near Gonzales; Texas. 


NEW 2100-HORSEPOWER DIESEL-ELECTRIC 
DRILLING RIG IS COMPACT AND PORTABLE 


By K. MARSHALL FAGIN, Field Editor 


| EXCLUSIVE | One of the world’s 
largest diesel-elec- 
tric drilling rigs has just been assembled 
by the Rowan Drilling Company of Fort 
Worth, Texas, on its first location four 
miles northwest of the town of Gonzales 
in Gonzales County, Texas. It is sched- 
uled to drill a 14,000 ft. wildcat test for 
Quintana Petroleum Corporation at this 
location, Spahn No. 1, several miles east 
of the Darst Creek field of south central 
Texas. 

Three turbo-charged 8-cylinder diesel 
engines that can develop a total of more 
than 2100 b.hp. serve as prime movers. 
These are direct-connected, through flex- 
ible couplings to the main 395-volt d-c. 
generators. Smaller auxiliary generators 
driven by V-belts from the main gen- 
erator shafts are mounted on top of the 
main generators. These auxiliaries in 
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turn are surmounted by 4-kw. variable 
voltage exciters. Each of the three diesel 
engines complete with its generator and 
instrument panel is mounted on heavy 
steel skids for easy handling by large 
winch trucks from one location to an- 
other. The three engine-generator units 
are situated side by side and covered 
with specially designed metal roofing 
units to form a compact engine generat- 
ing house. 

Electric current from the generators is 
fed through overhead cables to the cen- 
tral switch and control house for distribu- 
tion to the hoisting, rotary table, mud 
pump, auxiliary motors, and lighting 
system. The switch and control house is 
likewise mounted on skids for easy trans- 
fer from location to location. 

A utility house is situated beside the 
engine-generator house. This contains a 


diesel utility engine direct-connected toa 
30-kw. 125-volt 1200-r.p.m. constant volt- 
age auxiliary generator; an arc welding 
current transformer, and a two-stage alr 
compressor driven directly by a 15-hp. 
electric motor. The compressed air 1s 
piped through the utility house wall into 
three 72-gal. storage tanks mounted on 
the outside. The diesel utility engine 1s 
started by a 6-cell storage battery. 


@ Electric power cables overhead. 
Heavily insulated multi-conductor elec 
tric cables carry the electricity from the 
switch and control house to the mud 
pumps, hoisting motor, and rotary table 
motor. These cables are strung overhead 
and supported at each end by short 
lengths of chain that have special rub 
ber-lined clamps to hold and protect the 
cable insulation from damage. The cen 
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Be: TEN YEARS AGO THE AVERAGE PARTS 
BILL ON A “CARDWELL” RIG 
WAS $122.64 PER YEAR.... 
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_ THE AVERAGE PARTS BILL HAS 
DROPPED TO ONLY $60.29 PER YEAR 


penewcet, CARDREE MEG (O(N. 


"ADE MARK INSURES HIGHEST 
ALITY AT LOWEST PRICE 


Wichita, Kansas, U.S.A 





This powerful rig with 
its driveway, pipe 
racks and full-size slush 
pits needs less than 


2.7 acres of ground. 





ter of the main span of cables (from the 
switch house to the rear of the derrick 
floor) is supported by three welded pipe 
poles. The cables carrying electricity for 
the mud pump motors are dropped from 
these poles to the motor connections. All 
cable connections are made by railway- 
type plugs and receptacles. 
@ Mud-pump-motor units. Two of the 
mud pumps are large triplex double-act- 
ing 65 to 70-r.p.m. 800 gal. per min. 
pumps driven by 400-hp. 900-r.p.m. elec- 
tric motors through V-belts and reduc- 
tion gears. Each mud pump with its mo- 
tor is mounted as a unit on a heavy I- 
beam skid-type base. The mud pump 
motors are cooled by top-mounted rotary 
blowers driven by direct-connected 3-hp. 
1750-r.p.m. motors. 

\ third mud pump of new design has 
been installed for field trials in drilling 
this well. It is a 10-cylinder plunger-type 


pump direct-driven through a flexible 
coupling by a 600-hp. 500-r.p.m. electric 
motor, 


@ Hoisting motor-control rack unit- 
ized. The drawworks is operated by an 
800-hp. 600-r.p.m. electric motor. This 
motor is mounted on the same skids that 
carry the derrick floor control rack. The 
three main diesel-generator units can be 
controlled from this derrick floor control 
rack as well as from the main switch and 
control house. This permits all members 
of the drilling crew to work on the der- 
rick floor and regulate the electric cur- 
rent without making special trips to the 
central control house. The drawworks 
motor-control house is constructed of 
welded sheet iron in sections for ease in 
tearing down and reassembling. 

A 300-hp. 750-r.p.m. electric motor is 
direct-connected with a flexible coupling 
to the rotary table. This motor is mount- 
ed as a unit with the rotary table on a 
heavy steel base. 


@ Doghouses built in substructure. The 
derrick floor and motor-control house is 
situated on a 14-ft. 1,000,000-lb. dead 
load substructure. Two specially design- 
ed welded sheet iron doghouses are built 
into the lower substructure under the 
motor-control house. One of these is used 
for a tool house. The other serves as a 
change house for the crew. Access to the 
derrick is provided by a set of safety- 
type steel stairways on each side the der- 
rick. 

A regular 136-ft. 800.000-lb. dead load 
API steel derrick is being used on this 
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rig. The drill pipe and casing racks gy 
supported by welded angle iron bridg 
type frames that are simple to bolt 
and level; easy also to move from loca. 
tion to location. 

@ New loading ramp design. A spe. 
cially-designed loading ramp is part 
the rig equipment. It is constructed of 
welded angle iron in four sections, The 
runway on top is covered with 4in, 
6-in. oak .cross-ties set about 2-in, apart 
to provide adequate traction for trug 
tires. The sides of the runway ar 
guarded to keep the truck wheels 
equipment on the ramp. 

The top section of the upper part of 
the ramp is removed when trucks ar 
backed up the ramp. This puts the bed 
of the truck level with the derrick floor 
and thus permits easier transfer of heavy 
items such as the rotary table. which cap. 
not be skidded up the ramp. 

The outside section of the lower part 
of the ramp may be disconnected and 
pulled off the wide turn-around section 
of the plank driveway, which is laid be. 
tween the well and the pipe racks. This 
increases the usefulness of the tum. 
around section of the driveway. It also 
permits considerable reduction in the 
amount of lumber required to build the 
driveway. 


Mud pumps driven by electric motors 
are mounted on. skids -with welded 
pipe supports hinged on the slush-pit 
side of the skids for regulating the 
level of the mud pump intake pipe. 





CHANGE & TOOL HOUSES 
OF WELDED SHEET IRON 
BUILT IN ‘SUBSTRUCTURE 











UNITIZED CHEMICAL 
MUD TREATING TANKS 
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N 0 E R N 4 These Westinghouse high-capacity, dual-ventilated, ex- 
X plosion-resisting motors for pipeline and refinery service 
0 were the first large motors for hazardous-location service 
ever built in sizes 500 hp and above, without the use of 
ith forced ventilation or external cooling equipment. 
Instead, they employ the long-proved, dual-ventilated, 
Westinghouse Dual-Ventilated Motors for integral frame ..an original Westinghouse development 
. , . J ... Since, accepted as a standard for the industry. With 
| Hazardous-Location, High-Capacity Pumping this construction you get an entirely self-contained unit; 
no firewalls, no ventilating ducts or other equipment are 
needed. And you get-ample power, economically. They’re 
available in ratings up to 1000 hp, 3600 rpm. 

It took more than electrical ability to design and build 
these motors—it also took actual petroleum experience 
—years of it. The fact that more Westinghouse motors of 

this type are in use today than those of all other manufac- 
\ ," } ° turers combined, is definite proof of their superiority. Your 
estin ouse nearest Westinghouse office will be glad to give you detailed 

PLANTS IN 25 CITIES .. . OFFICES EVERY WHERE information. Westinghouse Electric Corporation, P. O. 

Box 868, Pittsburgh 30, Pennsylvania. J-94668 


ELECTRICAL EQUIPMENT FOR THE PETROLEUM INDUSTRY 
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@ Maud treating tanks unitized. Three 
welded iron chemical treating tanks with 
feed control are mounted on the sheet- 
iron possum belly trough. This unit is 
easy to move into its position between the 
well and the mud pits. A twin table shale 
shaker is used to clean the drilling mud 
after it flows from the well and through 
the possum belly. 

At the present site a 500 ft. water well 
cased-off with 4-in. pipe is producing an 
ample supply of water by jetting it with 
air from the utility house compressor. 
The water flows from the well into water 
supply pits near the utility house. A 4-in. 
by 6-in. duplex water pump mounted in 
the auxiliary house and driven by a 10- 
hp. 1200 r.p.m. electric motor supplies 
water for washdown, radiator make-up, 
and other utility purposes. 

A small independently operated du- 
plex water pump is mounted on a 30-gal. 
high pressure water tank to operate the 
blowout preventers in case the regular 
supply of water should fail. 


@ Main diesel engines turbo-charged. 
The three main prime movers are identi- 
cal 8-cylinder 9-in. by 1014-in. 900-r.p.m. 
diesel engines with exhaust turbo-charg- 
ers and rated at 700-hp. each including 
the power needed to operate the fan and 
built-in water pump. The engines are 
started with compressed air from the util- 
ity house air tanks. Protection is provid- 
ed against excessive water temperature 
or low oil pressure by thermostatic and 
pressure controls that function automat- 
ically. 

The engines are equipped with gov- 
ernors that automatically synchronize 
and govern the engines under variable 
loads, Intake air is cleaned by a large oil 
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CHAIN SUPPORTS 














DIESEL-ELECTRIC FOR ELECTRIC 
UTILITY. UNIT POWER LINES 











The water supply pump driven by a separate engine has now been replaced by 
a new 4-in. by 6-in. duplex driven by an electric motor and mounted in the util- 
ity house. Note the way the sides of this house are hinged and supported by 
pipes to provide ventilation, shade, and shelter for the equipment. 


bath air filter, and the oil pressure is 
automatically maintained by special 
pumps and controls. The lubricating oil 
is not only continuously filtered as the 
engines run, but the oil is cooled by cir- 
culation through a special oil section in 
the radiator. 


@ Main generators are direct-connect- 
ed. Two of the main generators are 400- 
kw. variable voltage 1010-amp. 900- 
r.p.m. machines. The third main gen- 
erator is the same kind but produces 
only 300-kw. of power. These are direct- 
connected to the diesel engines through 
flexible couplings. A fourth 135-kw. yari- 
able voltage 1200-r.p.m. generator is 
mounted on top of the 300-kw. generator 
and is driven from the main shaft by V- 
belts. 

Two 35-kw. 125-v. 1750-r.p.m. con- 
stant voltage auxiliary generators are 
mounted on top of the 400-kw. main gen- 
erators and driven by V-belts from the 
main shaft. A 4-kw. variable voltage ex- 
citer is mounted on top of each of these 
35-kw. auxiliary generators. The exciters 
are likewise driven by V-belts from the 
main shaft. Two other 4-kw. exciters are 
mounted on the engine bed plates and 
driven by V-belts from the main shaft to 
provide excitation for the 300-kw. and 
135-kw. generators on the third main 
unit. 

Excitation of the main generators by 
these 4-kw. variable voltage exciters has 


reduced the amount of resistance frame- 
work formerly required when excitation 
of the generator field was provided from 
a constant voltage source. The need for 
resistance in series with the generator 
field has thus been eliminated. 

@ Controls provide independent ac- 
tions. By means of the main and auxili- 
ary generator control equipment in the 
main switch house the diesel-electric 
power can be regulated to perform all or 
any of four different functions, namely, 
operate the rotary table, pull the drill 
pipe, circulate drilling mud, or mix mud. 
The inherent flexibility provided by 
diesel-electric power is utilized to full 
advantage in this new rig. 

In addition to the special pump to op- 
erate the blowout preventers, many oth- 
er precautions have been taken to pro- 
vide safety, better working conditions, 
lower maintenance costs, and unitization 
of equipment for both compact rig a 
rangement and portability. ; 

The entire drilling rig including pits 
and pipe racks. for example, can be eas- 
ily arranged in a clearing as small as 
2.7 acres, or 120,000 sq. ft., or an area 
400 ft. long and 300 ft. wide. Time and 
money may be saved by taking advantage 
of the compactibility of this rig. The 
quiet, controlled, and smooth operation 
of the heavy machinery on this large rg 
should result in lower maintenance costs 
and longer life of the equipment. wwe 
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CONTROLS 
FORMATION 
PRESSURE 


A good weighting agent adds only 
to the drilling mud. Its addition shou 
about only slight change in the other 
ing mud properties. BAROID, the pione 
weight material, provides high weight 
with low increase in solids and only slight 
increase in viscosity. 


Native clays are not satisfactory where 
heavy drilling muds are required, because 
the high concentration of solids causes pro- 
hibitive viscosities. BAROID’S high specific 
gravity means that only a small addition 
will bring about a relatively great increase 
in density. Its addition does not overload 
the mud with abrasive thickening material 
which may change all of the characteristics 
of the mud already in use. 


The universal use of BAROID proves the 
effectiveness of BAROID-weighted muds in 


SALES 
NATIONAL LEAD COMPANY 


preventing blowouts by confining gas, water 
and oil to their respective formations, and 
in preventing stuck tools and loss of hole 
by checking caving. 


BAROID PRODUCTS: 
ANHYDROX e AQUAGEL e AQUAGEL CEMENT 
BAROCO e BAROID e FIBERTEX © IMPERMEX 
MICATEX @ SMENTOX e STABILITE © ZEOGEL © TESTING 
EQUIPMENT e BAROID WELL LOGGING SERVICE 


be oan ge companies and others desiring 


to practice the subject matter of any and/or all 
of United States Patents Numbers 1,807,082; 
1,991,637; 2,041,086; 2,044,758; 2,064,936; 
2,094,316; 2,119,829; 2,214,366; 2,294,877; 
: 2,304,256 and further i improvements thereof. 


DIVISION 


Applications for Licenses should be made to 
the Los Angeles office. 


Baroid Sales Offices: Los Angeles 12 « Tulsa 3 * Houston 2 
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NEW METER IDENTIFICATION CARD PROTECTED 


By O. C. IRVINE, United Gas Pipe Line Company 


| EXCLUSIVE | THE measurement 
department of Unit- 
ed Gas Pipe Line Company’s Shreveport 
district has developed a new meter sta- 
tion identification card to replace the old 
style cards that, although the informa- 
tion they carry is of utmost importance 
to accurate measurement, have hereto- 
fore been subjected to the ravages of 
dust, rodents, dirt daubers, and unfavor- 
able weather conditions. 

The old cards, either hung from the 
meter manifold by means of a metal 
holder or mounted on a wall of the 
meter building, become illegible and of 
negligible benefit to chart changers and 
meter repairman after about one year of 
usage. This results in a more or less 
routine duty of retyping meter cards once 
a year. 

When the department was faced with 
this annual duty recently, considerable 
thought and discussion lead to the adop- 
tion of the new card, trimmed in size by 
more than half by utilizing both front 
and back faces, and protected by insert- 
ing it in a 2%-in. by 334-in. celluloid 
case. 

The reduced size was accomplished 
without sacrifice of any information for- 


merly carried by cutting the original 
form in half, trimming margins, and 
placing orifice plate data on the reverse 
side of meter information. The card, in- 
side its celluloid cover, is mounted on the 
inside of the meter case door by use of 
a No. 5 bolt screw, 1%-in. in length, and 
a clip made from a 1%4-in. section of 
discarded clock spring. 

Spring tension of the clip holds the 
card firmly against the glass door with 
the full face of the card visible in a po- 
sition that does not obstruct view of the 
meter pens. When the meter door is 
open the back of the card is displayed 
for view. Inside the meter case the card 
is doubly protected from dust and weath- 
er, and being mounted at the top of the 


First, the new and old types of 
meter cards are shown; second, 
the meter is open and the new 
card is shown from the back 
held by a spring tension. clip, 
and, third, an inspector demon- 
strates how the card is mounted. 


case is out of range of ink that might be 
spilled from overfilled pens. 

The celluloid case opens at the back 
making the reverse portion of the card 
easily accessible for notations in connee. 
tion with orifice plate changes. An ad- 
vantage is provided in having the card 
in two sections, placed back to back in 
the holder. In the event that plate 
changes exceed the number of lines pro- 
vided, this section of the card can be re. 
placed without having to retype the en- 
tire card. 

Sponsors of the new meter identifica- 
tion card feel that this method of display, 
besides presenting a more attractive ap- 
pearance of meter installations, will 
postpone indefinitely the yearly task of 
retyping entire sets of cards. 

At left in the accompanying pictures, 
both the old and the new type cards are 
shown by way of comparison. At center 
is a rear view of the new card that illus- 
trates the method ‘of mounting it. At 
right, a meter inspector demonstrates the 
ease with which a new style card is in- 
serted under the clip prepared for it. 
Photographs are by J. M. Steele, Shreve- 
port district measurement superintend- 
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When aeronautical engineers first asked for rings with a 
surface flatness within .OOOO06-in. tolerances, many manu- 
facturers dismissed the idea as impossible. 

But to American Hammered engineers, the word ‘‘im- 
possible’ is not a barrier but a challenge. And thousands of 
the American planes flying today have had their speed, climb, 
maneuvering and availability ceilings raised . . . because the 
000003-in. side finish extends groove life, and so extends 
peak engine performance. 

The benefits aren’t confined to aircraft. New standards 
of flatness have been applied to all ring production, which 
improve the performance of every type of internal com- 
bustion engine. 

Producing over 100,000,000 wartime rings has left us 
better-than-ever equipped to give you improved Piston Rings 
in Every Size—of Every Type—for Every Purpose. 


KOPPERS COMPANY, INC. 


; AMERICAN HAMMERED PISTON RING DIVISION 


Baltimore 3, Maryland 


KOPPERS 


€ THE INDUSTRY THAT SERVES ALL wnoustay ) 








FOR TOMORROW— Count on those who are doing the t 
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P 702. 


PRODUCTION OF SYNTHETIC LIQUID FUEL FROM 


NATURAL GAS" 


Tue synthesis of hydrocarbons from 
carbon monoxide and hydrogen mixtures 
is a problem of primary importance in 
our national war and peace economy. 
The versatility of the process, the variety 
of the products and the mild operating 
conditions are the attractive features of 
this synthesis. It is in the interest of gas 
and petroleum industries to study, de- 
velop, and improve the methods of cat- 
alytic conversion of carbon monoxide- 
hydrogen mixtures to hydrocarbons. 

The gas industry can find in this 
method: 

a. A means for upgrading the gas. 

b. A new use for gas. 

c. An enrichment of water gas in- 
dependent of petroleum. 

The petroleum industry creates a new 
potential supply of liquid motor fuel 
equal to at least one-half of known pe- 
troleum resources. 


The synthesis of hydrocarbons from 
carbon monoxide-hydrogen mixtures is 
based on the catalytic reduction of car- 
bon monoxide by hydrogen, known as 
Fischer-Tropsch reaction, and proceeds 
according to the following equation: 


X (CO + 2H,)»(CH,)x + XH,0(1) 


In the above equation X depends upon 
the conditions of the reaction and the 
entire series of hydrocarbons from me- 
thane to paraffin wax is usually received. 

Thus 1000 cu. ft. of synthesis gas 
(33.3 per cent carbon monoxide; 66.7 
per cent hydrogen) theoretically will 
give approximately 2 gal. (12.3 lb.) of 
hydrocarbon material. Actually, how- 
ever, incomplete reaction and gas forma- 
tion reduce the yield of product. In prac- 
tice, the yield of hydrocarbons, other 
than methane, ethane and ethylene, is 
1.4 to 1.5 gal. (9.5 lb.) per 1000 cu. ft. 
of synthesis gas. 


The so-called synthesis gas is a mix- 
ture of one part carbon monoxide and 
two parts hydrogen by volume. The flex- 
ible nature of the Fischer-Tropsch proc- 
ess is evidenced by the fact that any car- 
bonaceous material can be transformed 
to carbon monoxide hydrogen mixtures 
by suitable means. It means that our 
tremendous coal reserves guarantee an 
internal source of hydrocarbon fuel for 
many centuries. ; 


Natural gas can be easily converted 


to a synthesis gas by a number of reac- 
tions such as: 





*Presented before War Production Confer- 
ence, Chicago, Illinois, March 29, 1946. 

?Mr. Komarewsky is professor of chemistry, 
Illinois Institute of Teehnology and consultant 
of Institute of Gas Technology. 
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Catalytic conversion of 
carbon monoxide-hy- 
_drogen mixtures to 
hydrocarbons of great 
importance to gas and 
petroleum industries. 





3 CH, + 2H,O + CO,—+4CO +- 8H, 
ee ee eee (2) 
CH, + %0,->CO + 2H,. (3) 

The proved reserves of natural gas in 
this country has been estimated at 100 
trillion cu. ft. If an 85-90 per cent con- 
version to synthesis. gas is obtained, the 
total natural gas reserves could be con- 
verted into about 9 billion bbl. of high- 
grade synthetic oil by present methods. 
Since the proved crude oil reserve in the 
United States is about 20 billion bbl., it 
is evident that the conversion of natural 
gas to synthetic oil is an important con- 
sideration. 

The basis steps in the production of 
hydrocarbons from carbon monoxide 
and hydrogen can be represented by the 
following scheme: 


J | gas ns 
Natural g Coai 


i 


Coke 


\ 


























CO + 2H, 
Purification 
Synthesis 
vt 
Bo Liquid h a 
hydrocarbons 


The purification of carbon monoxide- 
hydrogen mixtures and the preparation 
for the synthesis requires special atten- 
tion. 

First, there is the requirement that the 
synthesis gas be composed of hydrogen 
and carbon monoxide in the ratio of 2:1 
for the industrially developed cobalt 
catalysts. This is occasioned by the 
nature of the reaction (equation 1). 
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By V. I. KOMAREWSKY: 


Processes have been developed which 
can produce synthesis gas from a wide 
variety of materials. The production of 
synthesis gas from natural gas by means 
of steam gives a ratio of 3:1, i.e., 


CH,-+H,0O-+CO+3H, . . (4) 


The use of carbon dioxide (equation 
2) or oxygen (equation 3) produces 
gases of the proper composition. 

The second requirement, which has 
proved a considerable obstacle to the 
progress of the synthesis is the necessity 
of an absolute absence of sulphur in the 
synthesis gas. The upper limit of sul- 
phur concentration that can be tolerated 
by the active catalyst is approximately 
0.1 grain per 100 cu. ft. 

The problem can be solved in one of 
two ways: (a) by means of desulphuri- 
zation or (b) by developing a sulphur. 
resistant catalyst. The first method has 
been used almost exclusively since a suf. 
ficiently active sulphur-resistant catalyst 
has not yet been developed. 

The products of synthesis are gaseous, 
liquid and solid hydrocarbons. The prop- 
erties and specific composition of each 
depends entirely upon the catalyst and 
other reaction variables, such as pres- 
sure, temperature, carbon monoxide-hy- 





























TABLE 1 
Composition of Kogasin. 
Per cent | Olefins, 
by vol. 
weight | per cent 
Cs- and C4- hydrocarbons....... 8 55 
Gasoline (to 302°F.)............ 46 45 
Naphtha (302-392°F.)........... 14 25 
__ RR E 22 10 
Paraffin wax from oil*.......... | wa 
Paraffin wax from catalyst®...... 3 
*Melting point, 122°F. 
Melting point, 194°F. 
TABLE 2 
Processing of Kogasin to produce 
gasoline. 
Yield*, 
vol. 
per cent 
ee ORC T CECT Le 29.1 
Reformed gasoline from naphthaf.......... 26.8 
Cracked gasoline from bottoms............- 22.6 
ES OO ae 5.8 
84.3 
Octane number of blend of all gasolines, 66. 
*Based ae Kogasin oil charged, original octane num- 
was 20. 
®Octane number of 97-241°F. fraction was 68. 
tOctane number of the 219-523°F. fraction before 
reforming was 4. 
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HEAVY BOILER FEEDING 
1S NEATLY DONE WITH 
; THE BYRON JACKSON 


HYDROPRESS 





Installed in 1940—this 15” 16-stage Hydropress Boiler Feed 
Pump, with its 150 hp, 2300 volt, 3600 rpm motor, requires 
but ten square feet of floor space, yet provides 100,000# per 
hour at 850 psi. 

Particularly advantageous where the npsh is limited, the 
Hydropress is but one of three types of pumps especially 
developed by Byron Jackson for Boiler Feed Service. 

Capacity and pressure conditions can be met and limita- 
tions of available floor space and npsh can be overcome. 


Let’s discuss your particular problem. 


Rome 


@uun < 
~~ 4 


BYRON JACKSON CO. 


CENTRIFUGAL AND TURBINE PUMPS Houston © LOS ANGELES © New York 
$uspBMERS Ht Bt E motor $ 
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drogen ratio, and the time of contacting 
of synthesis gas with the catalyst. 

The following are the most important 
modifications of hydrocarbon synthesis 
from carbon monoxide-hydrogen mix- 
tures. 


@ Sabatier synthesis. The conversion of 
carbon monoxide and hydrogen to me- 
thane was first accomplished by Sabatier 
and Senderens using nickel as catalyst: 
CO +- 3H,» CH,+H,O . . (5) 
This reaction could conceivably pro- 
duce synthetic natural gas from coal. 
llowever, two major technical difficul- 
lies are encountered, namely, poisoning 
by sulphur and poisoning by carbon de- 
position. The latter is caused by a blan- 
keting of the active catalyst centers ac- 
cording to the following reaction: 


2cO-++C+CO, ..... 6) 


The conditions favoring the produc- 
tion of methane rather than the Fischer- 
Tropsch synthesis of higher molecular 
weight hydrocarbons are: (a) catalyst, 
(b) relatively high temperatures, and 


(c) high proportion of hydrogen in the 
reacting gases. Nickel and iron catalysts 
are active at atmospheric pressure. The 
temperature required is about 570°F. 
for nickel catalysts. The ratio of hydro- 
gen to carbon monoxide theoretically 
should be three (equation 5). 

It is of passing interest that carbon 
dioxide may be hydrogenated to methane 
at 570°F. over a pure iron catalyst. Ru- 
thenium powder of ruthenium-thoria-as- 
bestos also may be used for the produc- 
tion of methane from CO, at 212°F. 
However, after the initial step, which is 
conversion to carbon monoxide and 
water vapor, the reduction proceeds ac- 
cording to equation (5). 


@ Kogasin synthesis at atmospheric 
pressure. By using cobalt-thoria-Kiesul- 
guhr (100:18:100) catalyst at atmos- 
pheric pressure and temperature of 375- 
390°F. the product of the following com- 
position was obtained (Table 1). 

The product is composed of largely 
straight-chain paraffin and olefin hydro- 
carbons with only minor amounts of aro- 





TABLE 3 


Effect of pressure upon the yields* of hydrocarbon products. 





| 





Pressure Total solid 
gauge, and liquid Paraffin wax 
lb. per sq. in. hydrocarbons | 
0 6.9 0.6 
22 r Pes 0.9 
74 8.9 3.6 | 
220 8.6 4.2 
735 8.2 3.2 
2205 6.1 1.6 





(Yields expressed in lb. of product per 1000 cu. ft. of gas at 60°F.) 


Oil above 392°F. 


| 
| 


Gaseous 
_ hydrocarbons 
| (including C3 and Cs) 


Gasoline 
below 392°F. 


| 
| 
| 
} 


2.2 4.1 2.3 
2.5 4.3 3.0 
3.0 2.3 2.0 
2.4 2.3 2.0 
2.2 2.8 1.2 
2.0 2.5 1.8 


| 


| 





*Yields are average of 4 weeks operation over cobalt-thoria-kieselguhr catalyst. 








100 


FIG. L. Effect of pressure on total yield and yield of various fractions. 
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matics, naphthenes or OXY SEN-Contaip. 
ing compounds. 

Table 1 presents data for the varioys 
fractions of the primary product when 
a cobalt catalyst was used. The gasoline 
boiling up to 392°F. constitutes 60 per 
cent of the total product. Because of the 
straight-chain nature of the hydrocar. 
bons in the product, the gasoline frac. 7 
tions have low octane numbers. Thus the | 
octane number of the gasoline boiling in 
the aviation range (up to 302°F.) was 
only 55. ; 

The octane number of the gasoline and 
the total yield of gasoline can be jp. 7 
creased by reforming and cracking in 
conventional petroleum plant equipment, 
Thus, Egloff, Nelson, and Morrell, by — 
means of thermal reforming and crack. | 
ing and catalytic polymerization of the | 
cracking gases, received 84.3 per cent | 
of 66-octane gasoline from a Kogasin 
oil that, originally, had an octane num. 
ber of 20 (Table 2). 

Diesel oil may be separated from the 
total Kogasin oil by simple distillation, 
It has a high cetane number due to the 
straight-chain character of the hydrocar. 
bons contained in this fraction and is 
suitable for mixing with low-cetane. 
number oils. 

The paraffin wax produced in the syn- 
thesis is similar to the product received 
from petroleum and can be put to the 
same uses. Since 1936 catalytic oxida- 
tion of the synthetic wax has been used 
for the production of synthetic fatty 
acids. The product consists almost en- 
tirely of saturated normal fatty acids of 
both odd and even carbon number, which 
are used for the manufacture of soap, 
cooking fats and artificial butter. 

The Kogasin product as such does not 
contain any lubricating oils. To meet 
this need, methods have been developed 
in Fischer’s laboratory to produce syn- 
thetic lubricating oils. Among_ those 
which have been reported are: (1) Poly- 
merization of fractions rich in olefins 
with aluminum chloride; (2) chlorina- 
tion of Kogasin fraction and polymeriza- 
tion without the addition of aromatics, 
and (3) alkylation of aromatic hydro- 
carbons with chlorinated fractions, ac- 
cording to the Friedel-Crafts reaction. 
Excellent viscosity properties (as shown 
by viscosity index of 90-100) are re- 
ported for these synthetic lubricating 
oils. 









@ Middle-pressure synthesis. The in- 
dustrial progress of. the Kogasin syn- 
thesis was accelerated by the discovery 
of the “middle-pressure” synthesis by 
Fischer and Pichler in 1936. At pres 
sures of 75 to 220 lb. per sq. in., an 
optimum yield of solid plus liquid hydro- 
carbons was received (Table 3). The 
chief advantage of this type of operation 
was that loss in catalyst activity was 
decreased. Whereas the yield dropped 
from 7.7 to 5.9 lb. per 1000 cu. ft. m 
“normal-pressure” (atmospheric) sy® 
thesis in 4 weeks, the “middle-pressure 
synthesis produced 8.9 lb. initially and 
still was above 5.9 Ib. per 100 cu. ft. aft- 
er 26 weeks ‘of operation. This synthesis 
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R-P & C offers you a single responsible 
source for bronze, iron and steel gate, 
globe, angle and check valves—cocks and 
lubrotite gate values—bar stock valves— 
cast steel fittings —d'Este Automatic 
Regulating Valves. 
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LOW COST 
GAS COOLING 











eee | 


“Streamaire™ Atmospheric Gas Coolers provide maxi- | 
mum cooling with minimum cost... have guaranteed 
capacity rdtings and are equipped with a special 
heat transfer element for handling compressed gases. 


‘Gas Cooling reaches new heights of efficiency with the 





“Streamaire” Atmospheric Gas Cooler. In many instances 
Young not only cools the jacket liquid for the pumping engines, but 
also cools the natural gas in the cycle between taking it out of the 
ground and putting it back into the ground again. A worthy example 
of Young efficiency and operating economy is the above illustrated 
battery of five Young Model 232 Coolers. These units remove the 
heat of compression fram a total of 120 million cubic feet of gas per 
day at 500 pounds per square inch pressure before entering the | 
pipe line for distribution to other stations in the network. Let Young 


engineers study your needs first hand... with no obligation, 


YOUNG 


HEAT TRANSFER PRODUCTS 


Oil Coolers e Gas, Gasoline, Diesel Engine Cooling Radiators e Intercoolers e Heat Exchangers e Engine 
Jacket Water Coolers e Unit Heaters e Convectors e Condensers e Evaporators e Air Conditioning 
Units @ Heating Coils e Cooling Coils e and a Complete Line of Aircraft Heat Transfer Equipment. 


YOUNG RADIATOR COMPANY, Dept. 285-H © RACINE, WIS., U.S. A. 


Mid-Continent Distributors: The Happy Company, Drawer 770, Tulsa 1, Oklahoma. 
West Coast Distributors: A. R. Flournoy Co., 609 S. Grand Ave., Los Angeles 14, California. 
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has been performed with cobalt andj 
(1937) catalysts; nickel catalysts 
teriorate rapidly due to formation 
nickel carbonyl at these pressures, 








@ High pressure wax synthesis. [p }i 
the synthesis of high-melting wax. 
ruthenium catalysts at high presg 
was reported. In a study of certain me 
of Group VIII of the periodic table ( 
Rh, Pd, Os, Ir, Pt), ruthenium 
found to produce solid hydrocarbe 
more effectively than any other metal 
this group. Thus, at 1500 Ib. per sq. 
pressure and 383°F., 5.9 lb. ‘of paraffin 
wax and 3.0 lb. of oil were obtained per 
1000 cu. ft. of gas (2H,:1CO) with a 
ruthenium catalyst. No appreciable 
change in the activity of the catalyst oc. 
curred in a 6-months test. By solvent ex. 
traction of a solid paraffin obtained at 
1500 lb. per sq. in. pressure, a paraffin 
wax was obtained that had a melting 
point of 270-273°F. and a molecular 
weight of 23,000. 

It can be generally noted that the in- 

crease of pressure effects the formation 
of higher boiling hydrocarbons. (See 
Fig. 1). 
@ Iso-synthesis and napthene syn- 
thesis. Since the start of World War II, 
two new syntheses have been announced, 
“naphthene synthesis” and “iso-syn- 
thesis.” The details have not been dis- 
closed. Both of these discoveries are due 
to the direction of the reaction towards 
the production of a specific class of 
hydrocarbons, e.g. in the naphthene syn- 
thesis, naphthenes and aromatics are 
produced. As noted previously, only satu- 
rated and unsaturated straight-chain 
hydrocarbons are synthesized in the 
Kogasin synthesis. In the production of 
aviation gasoline, this is a serious objec- 
tion because of the low octane number 
of the product. However, by means of 
the “iso-synthesis,” it is implied that iso- 
paraffins are produced directly and that 
the gasoline fractions would have high 
octane numbers. The C,-fraction from 
the process contains 90 per cent of iso- 
butane. This, in itself, is important, since 
by converting half of the iso-butane to 
iso-butene (by dehydrogenation) and 
alkylation of the remaining iso-butane 
with the iso-butene produced, 100-octane 
aviation gasoline could be produced. 














































@ Future developments. Future de- 
velopments of the Fischer-Tropsch syn- 
thesis must proceed in the following di- 
rections: 
a. The development of a sulphur re _ 
sisting catalyst. 3 
b. The utilization of carbon monoxidll 
hydrogen mixtures of various Com 
position. 
c. The synthesis of branched chai 
’ hydrocarbons. , 
The last goal can probably be achieved : 
by developing a “complex action” cata” 
lyst combining the hydrogenating, 
polymerizing and isomerizing ability a 
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(1) Emergency alarm 


A new safety emergency alarm fea- 
“ ture that protects process equipment and 
materials has been added by the Brown 
Instrument Company to its line of elec- 
tronic air-operated controllers. 

The new feature, known as the Brown 
ElectroniK Contact Controller, provides 
safety alarm principles that operate au- 
tomatically. It also provides on-off con- 
trol in addition to air control to actuate 
motorized valves, solenoid valves, con- 
tactor panels, signal lights, etc. 

As shown in the accompanying pic- 
ture of the Electronik and the contact 
controller, contacts (A) and (B) are 
made or broken by the action of cam 
(C) and roller (D), and the spring load- 
ed lever to which it is attached. The con- 
trol point is set by loosening the knurled 
knob (E) and rotating cam (C), so that 
its notch corresponds to the position of 
the temperature pen that has been pre- 
viously moved to the desired point. The 
pen position sounds the emergency 
alarm. A red pointer on the scale, not 
shown in the picture, indicates the tem- 
perature setting of the contact controller. 

The new equipment can be-.used in 
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Advancements in petro- 
leum and plant equipment 
are being made rapidly. Keep 
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The Petroleum Engineer’s 
enlarged New Equipment Sec- 
tion. 

All items are numbered. A 
business reply card requiring 
no postage if mailed within 
the United States is provided. 
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steel, petroleum, chemical, plastic, and 
more than 60 other major and related 
processing industries. 





(2) Climax couplings 


Climax Lock Couplings, for connect- 
ing pipes used in gasoline, kerosine, 
steam, water, air, oil, or gas service, are 
offered by Hanlon-Waters, Tulsa, Okla- 
homa. Connections can be made rapidly, 
as there are only two bolts to tighten; 
likewise disassembly is easy, it is pointed 
out. The inherent flexibility of this type 
of coupling makes it possible to with- 
stand shocks and vibrations. Deflection 
up to 5 deg. is possible. Where tempera- 
tures and pressures are subject to wide 
variation, the line can expand and con- 
tract. The couplings have been used on 
military pipe lines, which of course are 
subject to bombing, and earthquake 





areas where sharp earth movements oc- 
cur. 


Recommended for working pressures 
up to 1000 lb., Climax Couplings have 
been tested on swaged pipe nipple- to 
pressures far in excess of this recom- 
mended service, to the point where pipe 
has burst, and in every case the couplings 
have remained intact and tight, accord- 
ing to the manufacturer. 


Climax Coupling housings are made 
of malleable iron. Tapered bolt holes as- 
sure precision alignment without danger 
of pinching the seal ring. Alloy steel 
bolts and nuts are heat treated for 110,- 
000 lb. minimum tensile strength. Seal 
rings are moulded from high grade syn- 
thetic rubber approved by governmental 
and civilian engineers. 
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(3) Pumping engines 


The Continental Supply Company. 
Dallas, Texas, has introduced to the oil 
industry a new line of pumping engines 
to be marketed under the Continental 
trade mark, CSCO. The first model in 
the series is the CSCO-66, recently an- 
nounced. 

The CSCO-66 is designed and built by 
The Climax Engineering Company un- 
der the supervision of Continental en- 
gineers. The engine has a rated horse- 
power of 13.2 at 680 r.p.m. with a 534- 
in. bore and 714-in. stroke. 

The more outstanding features of the 


CSCO-66 are a big crankshaft with large 
bearings, which gives more rigid opera- 
tion, and a removable wet cylinder sleeve 
that eliminates reboring. Other improved 
features embodied in the CSCO-66 are: 
Full pressure lubrication; twin-disk take- 
off, a time saver since no special sheaves 
or clutches are required; a fully enclos- 
ed, positively operated and lubricated 
valve mechanism; oil damped governor. 
and gas-gasoline fuel system with me- 
chanically operated fuel pump. 

Distribution of the CSCO-66 has been 
made to all Continental Supply Company 
stores and is now on display and in stock 
at those points. 





(4) Karbate couplings 


The National Carbon Company has 
now perfected four new “Karbate” pipe 
connections for use in the chemical and 
process industries. 

The “Karbate” chemically resistant 
pipe connections are made of impervious 
carbon or graphite, and possess the me- 
chanical strength, and the resistance to 
thermal shock and corrosive liquids and 
gases that are characteristic of all “Kar- 
hate” specialty products. 

Type FC, shown in the illustration, is 
a flexible coupling particularly suited 
to field installations or any pipe run con- 
necting one phase of the process with 








another, as it eliminates the use of ce- 
ments in joining lengths of pipe. The 
FC coupling permits sufficient pipe 
movement to meet all conditions encoun- 
tered in the average plant. 

Type V flanged connections offer all 
the advantages of the Van Stone type of 
flanges. Thickness and sturdiness of the 
small diameter collars provide a con- 
struction that may be used with com- 
panion flanges of almost any design or 
material. Separate cast-iron flanges per- 
mit easy pipe alignment and installation. 

Type V nozzles and Type SC slotted 
couplers now available are usually fac- 
tory-installed. and are particularly rec- 


ommended for use on tanks, towers, heat 
exchangers, and similar equipment. 
The four new “Karbate” connections 
are designed to meet the widest range of 
pipe requirements throughout the proc. 
ess and chemical industries. 


(3) Transformer welder 
The new 200-amp. Wilson “Bumble. 


bee” transformer welder provides a high 
quality a-c. machine of medium capacity 
incorporating the latest features for 
economy in power consumption and 
high-speed, quality welding. according 
to Air Reduction Sales Company, the 
manufacturer. 

Built-in capacitators make possible 
power economies up to 35 per cent, re- 
duce power bills and power imput, and 
relieve overloaded transmission and 
plant feeder lines. making room for ad- 
ditional equipment. The unit is also 
equipped with a disconnect switch. 

Self-contained, the new 200 “Bumble- 
bee” has two ranges of current, the low 
from 30 to 110 amp. and the high from 
90 to 275 amp. Continuous stepless cur- 
rent control is provided throughout each 
current range by simply turning the 
crank on the top of the machine. A full- 
view scale makes current settings easy 
to read at all times. 

The machine is entirely self-contain- 
ed and is sturdily constructed for depend- 
able. economical service. All windings 
are covered with the latest spun-glass 
fiber, heat-resistant Class B non-inflam- 
mable insulation. 

Copies of an illustrated leaflet, giving 
dimensions, operating data. electrical 
characteristics, graphs showing volts and 
eficiency and power factors percentages, 
and other data, are available. 





(6) Rotary hose “ 

The United States Rubber Company 
announces the development of a new 
method of manufacturing rotary hose 
that is said to give the hose increased 
strength and flexibility. 

The key to the new technique—called 
Unitension—is a special machine design- 
ed by the company’s engineers that winds 
the main pressure-resisting wires around 
the rubber and fabric carcass at a sci- 
entifically determined angle. 

By controlling the tension on each in- 
dividual wire during this operation, the 
tension on all wires in all plies through- 
out the hose is equalized, and placement 
of the wires is uniform. 

In. laboratory and field tests this hose 
was found to have increased strength 
and flexibility. it is stated. 


This improvement is being applied to 


both Matchless rotary hose. the type 
used for deep oil well drilling, and Peer- 
less. used for average pressures. 

All United States Rubber Company 
rotary hose incorporating the new prin- 
ciple of wire application is equipped 
with built-in couplings. providing a full 
hole for mud flow. 








BUY WAR BONDS 
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(7) Gate valves 


Following up their experience in sup- 
plying large quantities of tank fittings in 
the synthetic rubber program, engineers 
of Shand and Jurs Company, Berkeley, 
California, announce 
a new valve design- 
ed for use in serv- 
ices where the valve 
is exposed to buta- 
diene, styrene, and 
various sour stocks. 
It is a quick acting 
gate valve with spe- 
cial stem and nut 
design, in which the 
disk rises with the 
stem as the stem 
rises in the nut, thus 
accomplishing full 
opening or closing 
in half the number 
of turns customarily required. Cataloged 
as No. TT-135, the 4-in. size is available 
in steel body only, with either full brass 
or full 18-8 stainless steel trim. The stain- 
less steel trim includes the stem, stem 
nut, disks, bonnet nut, and all moving or 
threaded parts. The valve seats supplied 
with this trim are inserted steel rings 
faced with a deposit of Hastelloy B, an 
extremely hard and corrosion resistant 
alloy made by the Haynes Stellite Cor- 
poration. The 6-in. valve is available 
with either iron or steel body. The iron 
body is made with brass trim only, 
whereas the steel valve may be had with 
either brass or stainless steel trim. 








(8) Peerless separator 


The Peerless Type 4-C-5000 lb. Line 
Separator, shown in accompanying illus- 
tration, a product of the Peerless Manu- 
facturing Company, Dallas, Texas, is 
used on injection well lines to eliminate 
excessive compressor outlet pressures 
and the blowing of injection wells to re- 
move lubricating oil from the well sand. 
The separator is equipped with the Peer- 
less Mist Extractor, which removes en- 
trained liquid from gases. 


Lubrication from the compresser pis- 
ton gradually works down the line, and 
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although the quantity is small per day, 
the effect is to clog up the injection well 
sand, requiring higher compressor pres- 
sure. Usually a pint to a quart of lubri- 
cating oil is drained from the separator 
daily. The Peerless Separator has been 
used with outstanding success for more 
than a year, the manufacturer states. 


(9) Drilling Units 


Franks Manufacturing Corporation, 
Tulsa, Oklahoma, announces the avail- 
ability of literature on its improved 
models SAL-5000 and SAL-6000 skid 
type rotary drilling units. The units are 
sold as complete packages including 
every item necessary for drilling except 
drill pipe, drill pipe accessories, and 





small tools. All parts are designed to 
operate as a single unit, minimizing 
waste power and capacities. 

Using two engines rated 160 hp. at 
1600-1800 r.p.m., the maximum rated 
capacity of Model SAL-5000, with water 
cooled brakes, in “hole-size depth” com- 
binations for oil string, is from 5500 ft. 
of 9-in. hole using 44%-in. drill pipe to 
6500 ft. of 77-in. hole using 344-in. O.D. 
drill pipe. 

The maximum rated capacity of the 
Model SAL-6000, which is identical to 
the Model SAL-5000 except that a third 
engine is added, is from 7000 ft. of 9-in. 
hole using 41%-in. drill pipe to 8000 ft. 
of 7%-in. hole using 314-in. O.D. drill 
pipe. 








e 21.6 Nominal H.P. 
¢ 107,000 Peak Torque 
e Stroke 24" to 54" 


e 17,000-ib. Beam Cap 


7° Working Centers 
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TD-201 United Unit in New Mexico 


BUILT ror PERFORMANCE 


e 12,000-ib. Weight 

e Leak-Proof Bearings 

e 13-92". Height to Beam 
¢ Ratio 26.2 to 1 


e D.O. James Double- 
Reduction Gear Box 


Courtesy... Service ... Dependability 


Field Stores: Kansas, Texas, Oklahoma, New Mexico and Louisiana 
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WOWIASK YOU- 


@ Do you really believe I 
am the proper person to 
do this sort of work? I do 
not! 

@ In fact, I am just about 
as efficient at this as the 
average sand pump or 
clean-out bailer is at clean- 
ing out an oil well. 

@ Confidentially, if you 
want a real clean-out tool 
go to your nearest supply | 
store and order the 
tops among all 
clean-out tools... 


“THE MIDCO 
BAILER™ 


@ Every individual fea- 
ture of the MIDCO con- 
tributes in some degree 
te the almost unbeliev- 
able results obtained. i 
eLarge volume of sales | 
in beth Domestic and 
Foreign fields permits 
maintenance of price 
competitive with any 
clean-out tool. 
@ Distributors located 
im practically all fields 
make replacement parts 
readily available. 
@ G-TYPE has solid steel 
plunger rod—exception- 
ally sturdy construction 
throughout. ° 
Standard cable tool 
pin permits Jars and 
Sinker te be run above 
pump, eliminating fish- 
ing jobs. 
@ F-5 TYPE has patent- 
ed plunger construction -| 
to assure highest pos- 
sible efficiency in this 
type of pump. 
PATENT No. 2061486 
2090055 2090209 


Tye G 


“ts 
“ay 


2176231 — 2187042 
Other Patents Pending 
TYPE-G TYPE F-5 








For additional informution see 
COMPOSIT CATALOG, Page 1903 


Coll, wire or write 


Edel te) TPE F-5 
|| BAILERCO. 


1006 - 1012 S. E. 29th STREET 
TELEPHONE 7-8586 BOX 1542 
OKLAHOMA CITY - OKLAHOMA 
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(10) Flexible joints 


The development of Flexo Joints 
makes possible flexible pipe connections 
to moving machinery under high or low 
pressure, heat or cold. with steam, air 
or fluids. This 
remarkable de- 
velopment, 
which has serv- 
ed industry for 
many years, has 
made possible 
improved pres- 
sure and heat 
machinery for war production and post- 
war production. 

The ability of Flexo Joints to swivel 
through 360 deg. yet maintain positive 
control over the flow of steam, air, fluids 
or suction, under high or low pressure, 
makes a place for this product wherever 
pipe flexibility is needed, the manufac- 
turer states. 

These leakproof joints consist of only 
four simple, foolproof parts, each one 
interchangeable, and made in all stand- 
ard pipe sizes from 14-in. up to and in- 








(11) Bushed bearing 


A new low priced bronze bushed bear- 
ing for small shafts especially adapted 
for fan and blower service, known as the 
Type “F” Bronzoil Bearing, has been 
announced by the Dodge Manufacturing 
Corporation, Mishawaka, Indiana. This 
bearing is fully self-aligning. The inner 
housing is spherical to conform to a 
spherical socket in the formed steel out- 
er housing, which permits free self-align- 
ment and avoids cramping the shaft. 


A bronze capillary bushing that car- 
ries about one-third of its volume of 
lubricant is used as a liner. This bush- 
ing is provided with a shoulder that of- 
fers a broad. flat bronze bearing surface 
that is always lubricated and serves to 
reduce friction between the bearing and 
the collar that positions the shaft. 

The bearing is compact. The frontal 
area, which measures the obstruction to 
air flow, has been considerably reduced, 


cluding 3-in. with threaded ends. 
different styles are available. 

The standard Flexo Joint is made of 
bronze and designed for working pres. 
sures up to 250 lb. and temperatures not 
exceeding 500°F. For high pressures up 
to 1350 lb. and temperatures above 500° 
F. Flexo Joints are made of cast steel, 

The joints are installed in the same 
manner as any pipe fitting. Maintenance 
cost is low. for they are so designed that 
there is nothing to wear but an inexpen- 
sive and easily replaced inner seal, the 
manufacturer asserts. By varying the 
composition of the inner seal, Flexo 
Joints may be used for almost any sery. 
ice. There is a full pipe area in all posi. 
tions and no constriction of flow through 
the fitting. Any desired pipe flexibility 
can be obtained by using a combination 
of one or more styles of Flexo Joints, 
They may be installed on pipe lines that 
are moved or swung in different direc- 
tions, or on machinery or equipment that 
must be supplied with any fluid while in 
motion. 

The equipment is made by the Flexo 
Supply Company, 4230 Olive Street, St. 
Louis 8. Missouri. 


Four 





which results in greater volumetric ef- 
ficiency of the blower. 

The provision for lubrication is sim- 
ple and adequate. A liberal oil reservoir 
with a close fitting wick surrounds the 
bronze capillary bushing and supplies 
the required amount of oil as needed. 
Wick and oil cup are supplied with bear- 
ing. 

The formed steel base is unique and 
provides strength and rigidity. The base 
is sprung slightly when hold-down bolts 
are tightened, which insures proper pres- 
sure when between inner and outer hous- 
ing. This permits free self-alignment 
while maintaining the inner housing in 
its correct position. The feet of the base 
are flat and will not collapse under the 
heaviest pull exerted by the hold-down 
bolts. 

Sound isolation can be provided by us- 
ing neoprene oil resistant grommets, 
which are available at small additional 


cost. 
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, e 
Another page from the widespread experience of Fairbanks-Morse pump engineers! ¢ ‘ 


MAGINE the hydraulic 
skill necessary to com- 
bine an integral electric 
drive, a belt drive, 3 
pumps totaling 59 stages 
and 890 ft. of column 


pipe and shafting into one smooth-running pumping unit... 
and at the same time solve one of the toughest lubrication 
problems ever put to a pump manufacturer! 


Yet that’s exactly what Fairbanks-Morse Pomona 
engineers did to meet an urgent water problem at a vital military 
base in the Pacific war zone. And even that is only part of the 
story, for the bottom pump on this installation is located almost a 
thousand feet through flint-hard rock from. the motor that drives it 
... and the unit had to deliver 275 gallons per minute into a tank 
another 100 feet above the motor. That's an engineering job PLUS! 


The situation... 





A large dependable water supply 
was needed at this base. To reach it almost 
a thousand feet of hole had to be drilled 
vertically through flint-hard volcanic rock— 
rock so hard the hole had to be kept as small 
as possible to make the job feasible. Yet the 
great depth of the well called for a man- 
sized pump to go into that hole—enough 
pump to lift the weight of a thousand foot 
column of water at a rate of 275 gallons 
each minute! 


How it was solved... 





After studying the job, Fairbanks- 
Morse Pomona engineers decided on a 
59-stage vertical turbine pump to meet the 
hydraulic requirements. But instead of put- 
ting this one large pump at the bottom of 
the hole, it was divided into three smaller 
units—one at the bottom (some 940 ft. 
deep), another midway, and the third at the 
surface. By thus dividing the job, size of the 
drive shaft and column pipe was substan- 
tially reduced because only a portion of the 
total power required for the pumps now had 
to be transmitted the full depth of the hole. 


Then these engineers pulled an- 


other trick from the hat. To further reduce 


For smaller gallonage applications ask about Fairbanks-Morse 
Westco Pumps — products of the same outstanding pump skill! 


ks-Morse 


By 


Fairban 
Hi 
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yn" ONE MOTOR 
: — 2 DRIVES ALL 3 PUMPS 
ee 


? "| ; ye) Ke 
Boys 

=, TOP PUMP 
‘ PYON SEPARATE 


—— TWO LOWER PUMPS 
ON SINGLE DRIVE SHAFT 


loads on the main shaft and also increase 
flow clearances, the top pump was set off to 
one side on its own drive shaft and powered 
by a belt drive from the same motor that 
handles the other two pumps! 


Many important advantages re- 
sulted from this unique solution. First, the 
small hole requirements were fully met—a 
notable achievement in itself. Second, al- 
though almost a thousand feet separate top 
and bottom units, ONE motor drives all three 
units for synchronized operation and maxi- 
mum ease of control. Third, since drive- 
shaft power losses vary approximately as the 
square of the shaft diameter, by reducing the 
shaft size very important power savings were 
effected, thrust bearing loads reduced, fric- 
tion losses minimized and ‘unusually high 
overall efficiencies achieved! 


LTINTERMEDIATE PUMP 
(fe. BOOSTS WATER 
LIFTED BY BOTTOM PUMP 


This is typical of the engineering “know how” 
that goes into all Fairbanks-Morse and 
Pomona Turbine Pump installations. Perhaps 
this unusual pump knowledge can simplify 
your water-moving problems. A letter, wire 
or phone call to your nearby distributor places 
this widespread experience at your service 
without obligati Fairbanks, Morse & Co., 
Chicago 5, Illinois. 


Write for Bulletin No. M-85! 


BO TOM PUMP HANDLES LIFT 
TO INTERMEDIATE PUMP 





A name worth 
remembering 


Diesei Locomotives * Diesel Engines - Generators » Motors * Pumps > Scales 
Magnetos « Stokers « Railroad Motor Cars and Standpipes « Farm Equipment 
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(12) Rotary slips 


McEvoy Company now presents to its 
customers in all the Gulf States, the 
West Coast, and abroad, the Kelco-Mc- 
Evoy Air-Operated Rotary Slips, made 
and sold under license from the Ben F. 
Kelley Company of Tulsa, Oklahoma. 


Already well known and used by a 
number of major oil companies, these 
slips have been employed in the drilling 
of many deep wells. Because of the ex- 
pressed desire of many oil operators for 
greater automatic control to reduce to a 
minimum the heavy manual labor con- 
nected with rotary drilling and to ob- 
tain greater safety, a large number of 
operators, field engineers, and produc- 


tion executives have already observed 
these mechanically-operated slips in ac- 
tual operation on the rig. 

The mechanism, for purposes of de- 
scription, may be divided into three 
parts: (1) The slip assembly, consisting 
of four slip segments linked both to a 
surrounding bowl and to a supporting 
ring. (2) The slip-actuating mechanism, 
consisting of a yoke that engages the sup- 
porting ring and is connected by an arm 
to a vertical post. This yoke is vertically 
reciprocated by means of an air cylinder 
incorporated in the vertical post and act- 
ing upon the yoke-supporting arm. A 
swivel mount permits the arm and yoke 
to be swung completely away from the 











FOR SPECIAL JOBS!...... 


The AMERICAN line of Heavy Duty Roller Bearings is not limited merely to the 
standard types that have made AMERICANS famous the world over. Special 
Roller Bearings—such as the one illustrated— include all the advantages of 
AMERICAN Heavy Duty Roller Bearings plus additional special features to 
meet your own specifications. Our engineering knowledge, resulting from 
years of Roller Bearing experience, is yours for the asking. Consult us about 
your special neds as well as for your more usual requirements. 


AMERICAN ROLLER BEARING CO. 
PENNSYLVANIA 
Pacific Coast Office: 1718 South Flower Street, Los Angeles, California 


PITTSBURGH 






AMERICAN 


AMERICAN 


Heavy-Duty ROLLER BEARINGS 
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rotary table when not in use. (3) A small 
air compressor. 

The Kelco-McEvoy Slips are prefer. 
ably operated by the driller, who has 
only to turn the control lever slightly 





to set or release the slips. This serves 
to eliminate the heavy, back-breaking 
labor ordinarily involved in going in or 
coming out of the hole, particularly in 
deep wells. 


After a thoroughgoing investigation of 
the performance of this equipment in the 
field, the research department of the Mc. 
Evoy Company states that the follow- 
ing advantages in operation are ob- 
tained: (1) Segments are kept in per- 
fect alignment as the slips go down in 
the bowl, thus preventing crushing of the 
pipe, which sometimes occurs when hand 
slips are not properly set. (2) Bearing 
pressure on the pipe is uniform. (3) 
Accidental setting is impossible. Even if 
air pressure goes off, a safety latch pre- 
vents the slips from setting at the wrong 
time. (4) Slips have extra long gripping 
area. (5) Irregularly worn master bush- 
ing surfaces will not affect the operation 
of the segments, for they are backed up 
by a new bowl surface inserted into the 
master bushing. (6) Speed of operation 
with high degree of safety is assured. 
Slips operate in unison at the turn of a 
single control handle, situated well away 
from the drill pipe. (7) The unit is de- 
pendable. Because of its simple design 
and rugged construction, there is little 
to get out of order. (8) Because of close 
attention paid to proper lubrication, 
wear is a kept at a minimum; however, 
simple construction makes servicing 
easy. A particular feature is the replace- 
able bowl surface. (9) Extra strong 
construction throughout and large grip- 
ping area make this unit suitable for 
_use with the longest strings of pipe. 


(13) All-wheel-drives 


With the announcement of new heavy- 
duty All-Wheel-Drive trucks for civilian 
purposes, postwar planning takes def- 
inite action at Marmon-Herrington Com- 
pany, Inc., Indianapolis, Indiana. 

Production is scheduled to begin soon, 
and is to be concentrated on two models 
—Model MH555-4 and Model MH440-4. 
The larger of these, Model MH555-4, 
will be powered by a 131-hp. engine, on 
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a the big boss for being a bit 
emphatic, but he’s right. 

When a method has demonstrated 
its ability to maintain greater and 
longer lasting well production at 
reduced maintenance cost where loose 
producing sand is encountered, it 
should be thoroughly investigated. 


Gravel Packing does just that:— 
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I. It saves both initial and replace- 
ment cost of expensive screens and 
liners. 


ty 


It maintains a higher. rate of flow. 


It eliminates time off production 
for redrilling and clean out. 


Yo 


4. Itsaves costly and recurring pump 
and equipment repairs. 


Can your company afford to lose these 
advantages? 


TEXACO 
DEVELOPMENT 
CORPORATIO!P 


A Subsidiary of The Texas Company 


217 














MACHINERY and EQUIPMENT 





i wheelbase of L6Lin., with a permissible 
vross loaded weight of 27.000 Ib. on 
11.00 by 20 tires. Slightly smaller, Model 
\iH440-4 will be powered by a 118-hp. 
engine, on a wheelbase of 158 in., with 
a permissible gross loaded weight of 
22,500 Ib. on 10.00 by 20 tires. Both 
models will have 10 forward speeds and 
1 reverse. 

Retaining the many well-known fea- 
tures that Marmon-Harrington has _pi- 
oneered in the multiple-wheel-drive field 

low center of gravity, greater approach 
ungle, constant velocity steering end 
jvints, etc.— these new All-Wheel-Drives 
will embody also numerous design and 
construction refinements arising out of 
the company’s long years of experience 
in producing heavy-duty military and 
commercial vehicles. These improve- 
ments include new double-reduction 
axles, powerful air brakes, and a new 
steering gear design that makes for easier 
and more positive steering control. 

Nor has eye-appeal been neglected in 
the 1945 Marmon-Herrington All-Wheel- 
Drives. Cabs have been re-designed and 
streamlined for greater comfort and 
beauty. while wider, more graceful fend- 
ers not only are better to look at, but 
provide greater protection. 

All in all, the new Marmon-Herring- 
ton All-Wheel-Drive trucks are even more 
rugged, more powerful, and more de- 
pendable than their famous predecessors. 
Big and husky, they are especially suit- 
able for arduous duty where exceptional 
power, traction and stamina are “must” 
requirements—snow removal, off-the- 
road oil surveying and drilling, mining 
and logging operations, heavy earth-mov- 
ing and construction work. 

In addition to these new models, the 
Marmon-Herrington Company is also 
getting back into production, for com- 
mercial purposes, on their All-Wheel- 
Drive conversions of Ford vehicles. They 
are now offering, for reasonably prompt 
delivery, conversions of 144-ton stand- 
ard Ford trucks to both four-wheel-drive 
and six-wheel-drive and conversions of 
the half-ton Ford pickup truck and sta- 
tion wagon to four-wheel-drive. 





(14) Safety Manhole 


When equipping oil tanks, it is always 
wise and safe to foresee accidental ex- 
plosions. 

The “Safety Manhole” of American 
Premaberg Company, New York, New 
York, operates both as a manhole and 
as an anti-explosion device, with the re- 
sult that its use prevents the projection 
of the roof in case of an explosion and 
consequently avoids deterioration of the 
tanks and man accidents. 

In the event of accidental overpres- 
sure, the manhole’s cover goes off its 
seat and releases a very large volume 
of gas or vapors instantaneously, acting 
as an “over safety valve.” As soon as 
the pressure again becomes normal, the 
manhole closes; but the opening has 
served to prevent serious deteriorations. 

In addition to this advantage, the fact 
that the manhead falls back on its seat 
constitutes a means of extinguishing the 
fire by the shutting off of the flames. 
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The Premaco Safety Manhole is so de- 
signed that with a relatively small weight 
a considerable amount of pressure can 
be counterbalanced and by the displace- 
ment of the counterweight on the arm of 
the lever, the manhole will open only at 
a given pressure. The pressures to be 

- chosen are indicated on the lever itself 
in pounds per square inch. 

A pin arrangement makes it possible 
to open the manhole completely without 
great effort, and another provision has 
been made to have the manhole close 
positively at all times. 

Guides are provided to enable the cov- 
er, even when the manhole is not in a 
horizontal position, to fall down in the 
right position. 

Simplicity and strength characterize 
this device, the manufacturer states. It 
is usually built of iron and steel with 
lead, asbestos, or oil resistant rubber 
gasket depending on the product of 
chemical stored in the tank. The com- 
pany can supply the flange and complete 
manhead in any alloy that resists corro- 
sion, and can even cover with a special 
coating, if desired. 


On special demand, the manhole will 
be supplied with gage hatch, pyrex o; 
glass looking window and mounting col. 
lars for any kind of vent valve, with or 
without the vent valve itself and, if s0 
desired, with connections prepared for 
a liquid level indicator. 

The same device is built with opening 
diameters of 24 in., 20 in. or smaller 
sizes. operating as a gage hatch combined 
with a safety valve in these dimensions, 

The main application of the Premaco 
Safety Manhole is on the roofs of petro. 
ieum product tanks and generally speak. 
ing on large containers. There are many 
other applications, however, such as on 
boilers and on any space that must be 
covered at certain times and be released 
eventually above a certain pressure; for 
example on turbine condensers. In that 
case, this device acts as an atmospheric 
relief valve, which protects the turbine 
casing by atmospheric exhaust. 

The flange can be bolted or welded to 
the tank itself or to any nozzle. 

The same design can also be used with 
very slight modifications for ordinary 
manheads and for that purpose can be 
supplied either as the roof or shell type. 





Test showing that manway would operate as explosion hatch or emergency valve at 416 per sq. in. 
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PRESSURE VESSELS 





Fractionating Tower 
9 ft. dia. x 105 ft. 











Cracking Case 
13 ft. 2 in. dia. x 52 ft. 


Tower 11 ft. dia. x 142 ft. 
Stress relieved and shipped in 
one piece 


These Pressure Vessels were built for one of 
the large Aviation Gasoline Plants. Many more 

of various sizes and types, special machinery, etc., are 
being built for other Refineries. Each vessel is stress relieved 


and X-rayed. 


SUN SHIPBUILDING & DRY DOCK CO. 


CHESTER, PENNSYLVANIA 
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MACHINERY and EQUIPMENT 












RELY on..... 


ROBINSON 


for 


RESULTS 


with the 
REGULAR 
THREE- 


ONE 
PACKER 


You can be sure of out- 
standing results with 
this packer for— 


@ Shutting in gas wells. 
@ Flowing oil wells. 


@ Repressuring oil 
sands. 


ae, 


PLLA 


\ 


— 


@ Acidizing lime wells. 


The Three-In-One Pack- 
er is designed to set 
and pack in the open 
hole. 


y 
y 
/ 
/ 
/ 
Y 
4 
4 
j 
/ 
y 
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Thick heavy rubber and 
a step expanding cone 
makes it possible to 
pack oversized holes or 
wells having irregular 
side walls. 








It is assembled with suf- 
ficient cotter keys to 
hold the step expand- 
ing cone in position 
during transit and while 
lowering into the well. 





“Acker & 


P.O. Box 1408 
TULSA, OKLAHOMA 
Factory: Coffeyville, Kansas 
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(15) Slim hole pump 


Reda Pump Company, Bartlesville, 
Oklahoma, announces the addition of a 
~~ Slim Hole oil-well pump to the Reda 
ine. 

This new pump, designated as Series 
375, is for use in “slim hole” casing— 
4¥%-in. O.D., 11 Ib. per ft., 4.0-in. I.D. or 
larger. 

This new unit, like the larger sizes, 
uses electric power applied at the pump- 
ing level in the well. A submergible elec- 
tric motor is direct-connected to a cen- 
trifugal pump in a single assembly sus- 
pended on the discharge tubing and sub- 
merged below the fluid level in the well. 
A cable transmits electricity to the mo- 
tor, thus solving one of the most impor- 
tant and difficult problems of well pump- 
ing, that of economical and efficient 
transmission of power from the surface 
to the subsurface pump, the manufac- 
turer states. 

The Reda Pump will lift crude oil, 
fresh water or brine, may be run in 
crooked holes, can be made fully auto- 
matic in operation, and permits use of 
small tubing, which may be protected 
against corrosion when desired, it is as- 
serted. 

Lower first cost and lower operating 
costs are claimed. 

Power can be supplied from public 
utility lines or from individual engine 
generators. The complete Reda Pump 
installation includes motor, protector, 
pump, cable, starting switch, and a full 
string of tubing of the size required for 
tensile strength and good flow efficiency. 

The capacity range of Series 375 Reda 
pumps is between 35 bbl. a day with 500 
to 9000 ft. lift and 500 bbl. a day with 
500 to 3000 ft. lift. The horsepower range 
is from 34 to 21. 





(16) Battery chargers 


Fully automatic telephone battery 
chargers for operation over a wide range 
of power line voltages and load require- 
ments are being manufactured by Fed- 
eral Telephone and Radio Corporaton, 
New York, New York, associate of In- 
ternational Telephone and Telegraph 
Corporation. 

Designed to maintain telephone bat- 
teries in a fully charged condition, ready 
for any emergency, these well regulated 
and filtered chargers are ideally suited 
for use in manual central offices, in au- 
tomatic exchanges, and in both private 
and rural, manual or automatic branch 
exchanges, the manufacturer asserts. 

Federal’s FTR-8000-S telephone bat- 
tery chargers utilize the dependable Fed- 
eral Selenium Rectifier in operation from 
single-phase, 60-cycle power lines of 110, 
130, 200, 220, and 250 volts, selected 
units providing direct-current outputs 
ranging from 2.4 to 16 amp. for from 12 
to 60 cells. Output voltage ranges from 
2.1 volts per cell at high rate charge to 
a trickle volt charge of 2.25 volts per 
cell. 








BUY WAR BONDS 
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Battery potentials are automatically 
maintained within selected limits by g 
voltage control relay circuit that varies 
the charge between high and trickle 
rates, both of which are adjustable. The 
unit is designed to operate without av- 
tomatic regulation if necessary, permit. 
ting the rate of charge to be adjusted 
manually when desired. 

The d-c. output circuit is filtered to 
prevent the introduction of noise on tele. | 
phone lines, the a-c. ripple component 
being guaranteed not to exceed 40 milli- 
volts at full load. An alarm circuit is pro- 
vided to indicate failure of charger or 
battery circuits, both of which are equip. 
ped with fuse protection and overload 
switches. A voltmeter on the front panel 
indicates battery voltage; separate am- 
meters show charge and load currents. 


(17) Cheek valve 


What is said to be an innovation in 
check valves is announced by the Har- 
man Equipment Company, 937 Santa Fe 
Avenue, Los Angeles, California, in its 

new Permatite valve. 


The valve has no pop- 
pets, disks, or other metal 
working parts. Back-flow 
is checked by a neoprene 
synthetic rubber tubing, 
which offers positive con- 
trol, as the tubing easily 
opens with either vacuum 
or pressure, permitting di- 
rect flow, and closes when 
the flow is stopped, it is 
stated. 


Valve installations and 
servicing are greatly sim- 
plified, say the manufac- 
turers. No manholes, 
sleeves, or extractor equipment are re- 
quired when valves are buried, as the 
tubing is permanently tight and its open- 
ing and closing movements are such as 
to prevent foreign matter from fouling 
the valve or causing leakage. : 

Laboratory tests for periods exceeding 
24 hr. show that immerged in water 
Permatite valve maintains a 28-in. vac 
um, and that the valve acts as a check 
against back-flow under a static head of 
29 in. without showing evidence of leak 
age. 
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(Patented) 





LEE C. MOORE—CHAIN DRIVEN UNIT 


Designed with a minimum of power transmitting 


parts, there is less chance of unit break-downs. When 
adjustment is required, a simple chain tightening 
device permits accurate adjustments of the chains to 
be made in the field, without special tools. And if 
repairs are necessary to power transmission parts it’s 
easy to replace a link in the chain, without taking 


the unit out of service. 


Lee C. Moore Pumping Units permit a wide range 
of pumping speeds with the various types of prime 
movers. These units can be supplied from stock in 


most fields. 
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‘TRADE LITERATURE 


Publications listed are sent free upon request. 
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(18) Testing machine 


Airco Export Corporation, formed to handle all exports of 
Air Reduction Company, Inc., its subsidiaries and associated 
companies, has issued a booklet entitled “The Airco Tensile and 
Guided Bend Testing Machine.” Wherever the strength or duc- 
tility of welds are of prime importance, actual tests of welded 
specimens frequently must be made. This booklet illustrates and 
describes Airco’s machine for making such tests. 


(19) Wire rope catalog 

\. Leschen and Sons Rope Company, St. Louis, Missouri, 
las issued Catalog OG20 on wire rope for the oil and gas in- 
dustry. Conditions encountered in oil and gas fields require wire 
rope designed and manufactured especially for this particular 
industry if best results are to be obtained, it is pointed out. The 
new Leschen publication describes and illustrates methods of 
rope making, the materials with which rope is made, etc. Va- 
rious auxiliary equipment is also described in the catalog, such 
as splicing tools, lubricants, thimbles, and clips. A particularly 
valuable section of the bulletin is that on care and maintenance 
of wire rope. 


(20) Rotary pumps 

Blackmer Pump Company, Grand Rapids, Michigan, has is- 
sued folder No. PS-1, which describes its line of rotary pumps 
for the petroleum industry. 


(21) Portable drilling machines 


Portable drilling machines for cable-tool drilling is the sub- 
ject of a bulletin issued by The National Supply Company. The 
machines are made in four sizes to cover the complete range of 
cable-tool drilling from medium to the heaviest depth require- 
ments. The No. 2 machine has a rated capacity of 2500 ft.; No. 
2A, 3500 ft.; No. 3A-6,; 4000 ft., and No. 3A-6-60, 6000 ft. All are 
adapted to straight wire line spudding, as well as wire line beam 
drilling, by the use of practical mast top and beam shock ab- 
sorbers of which large numbers are in successful use today, the 
manufacturer states. 

The machines are made up in convenient size unit assemblies. 
which are easily detached and loaded on trucks for rapid mov- 


ing. 


(22) Refrigeration compressors 


Several types of refrigeration compressors are discussed in 
three bulletins issued by Worthington Pump and Machinery 
Corporation, Harrison, New Jersey. The three types described 
are: (1). The gas engine refrigeration compressors having ca- 
pacities from 50 to 1000 tons; (2) the horizontal double-acting 
steam engine driven straight opposed type, and (3) the horizon- 
tal double-acting booster. 


(23) Armored rotameters 


Fischer and Porter Company, Hatboro, Pennsylvania, an- 
nounces Catalog 43-E, dealing entirely with armored rotameters 
for measuring and controlling flow rates at high pressures and 
temperatures. This catalog describes standard armored indicat- 
ing meters and also recording or recording-controlling or total- 
izing armored meters with readings at the meter or at a remote 
location. It includes illustrations of many designs to accommo- 
date pressures as high as 10,000 Ib. per sq. in. and temperatures 
up to 750°F. The new developments, covered for the first time 
in a catalog, are the “Bead-Guide” rotameter metering tube, 
and the new F. & P. “Series 400” Rotaline Armored Valve Body 
Rotameter. 


(24) Metal-cutting tools 


A new catalog, “Haynes Stellite Metal-Cutting Tools,” which 
describes the high-production metal-cutting tools made from 
Haynes Stellite 98M2 and Star J-Metal alloys, has been pub- 
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lished by Haynes Stellite Company, a unit of Union Carbide 
and Carbon Corporation. 

The catalog includes descriptions, illustrations, engineerin 
drawings, specifications, and prices for standard tools many, 
factured by the company. Among the tools discussed are square 
rectangular, and round tool bits; boring and reaming blades. 
tipped tools and tool tips; grooving tools; cutoff tools; insert 
milling cutter blades; shell end mills; wear strips; and special 
tools. To aid those using Haynes Stellite tools, the booklet jp. 
cludes recommendations for cutting angles, speeds and feeds 
for turning, boring and milling various plain and alloy steels. 
cast-steel and cast-iron, stainless steel, bronze, brass, and alum. 
inum. 


(25) Melamine 


A 24-page illustrated booklet describing the many applica. 
tions of the chemical melamine, in the plastics, textile, paper, 
leather, chemical, paint and allied industries, has been pub. 
lished by the American Cyanamid Company. The booklet js 
designed for popular appeal and supplements the numerous 


‘technical publications relating to the various applications of 


melamine and the chemical compounds in which it is used. 


(26) Electrical automotive products 


Wagner Electric Corporation, 6408 Plymouth Avenue, St. 
Louis 14, Missouri, has recently issued a 16-page folder (form 
GU-86) describing briefly its entire line of electrical and auto. 
motive products: Motors. transformers, industrial brakes and 
controls, hydraulic brakes, air brakes, tachographs (speed- 
recording speedometers), NoRoL, brake lining, and_ brake. 
service tools. Also included are pictures and addresses of Wag. 
ner’s 29 sales and service offices, and an airplane view of the 
factory. 


(27) Mineral wool insulation 


Baldwin-Hill Company, Trenton, New Jersey. has issued a 
new 28-page industrial catalog describing in detail the various 
high and low temperature mineral wool insulations made by this 
firm. The book is fully illustrated and complete with applica- 
tion specifications, conductivity curves. and engineering data. 


(28) Kobe service manual 


As an aid to the efficient operation of hydraulic oil pumping 
equipment, a new service manual has been issued giving com- 
plete directions for the maintenance of Kobe triplex pumps and 
power units. It is published by Kobe, Incorporated, Hunting- 
ton Park, California. now one of the Dresser Industries. The 
service manual is divided into ten sections containing 37 pages 
of clearly written instructions prolifically illustrated with photo- 
graphs. In addition, there are 16 plates of engineering drawings 
along with parts lists for ready reference. 


(29) Feed water regulators 


An 8-page Bulletin. No. 83-C, entitled “Bailey Thermo-Hy- 
draulic Feed Water Regulators” has been issued by Bailey 
Meter Company. Cleveland, Ohio. It describes and illustrates 
improved designs of thermo-hydraulic generators and bellows 
operated feed water regulator valves, suitable for feed lines 
ranging in size from %4 in. to 6 in., inclusive. 

A full page colored schematic illustration demonstrates the 
thermo-hydraulic principle, which is entirely self-contained and 
requires no outside source of power. 


(30) Tournatrailer folder 


Profitable hauling with Tournatrailer from shovel or drag- 
line is described in a new 4-page folder. Prepared for equip- 
ment owners and operators. the profusely-illustrated folder 
shows how the Tournatrailer cuts the cost of hauling rock and 
other material . . . points the way to a wider range of work 
through Tournapull interchangeability with Tournatrucks, 
Tournatrailers, Tournacranes, and Carryalls. 

R. G. LeTourneau, Inc., Peoria, Illinois, is the manufacturer. 


(31) Running-time recorder 

The Bristol Company, Waterbury, Connecticut, has published 
a folder, Bulletin No. OP1502, describing a newly developed 
machine running-time recorder. The folder gives information 
regarding principle of operation and method of use. Typical 
chart records are illustrated. 
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As any assembly of precision 
parts should, Whitney Chains are carefully packaged 
to safeguard them against moisture, dirt and grit. 
Sealed at the factory, proper prelubrication is 
assured. Whitney packages make handling and 
shipping easier and conserve storage space. Clear 
labeling quickly indicates size, number and lengths. 
Because of the incorporation of offset links at about 


CHAIN 


‘ ie % 





ad J 


NOW CONVENIENTLY PACKAGED 


25-link intervals in Whitney Oil Field Assembly 
Chain, adjustments for wear and elongation may be 
easily made by the removal of one or more of the 
offset links. Thus, by the avoidance of ew link 
replacements, equal pitch is maintained in a// links. 
The combination of FIXED SHAFT CENTERS and 
ADJUSTABLE LENGTH RIVETED CHAIN 
assures ECONOMICAL OPERATION: 


THE WHITNEY CHAIN & MFG. CO., HARTFORD 2, CONNECTICUT 
It pays to.specify WHITNEY CHAINS Distributed by 


THE CONTINENTAL SUPPLY COMPANY, Dallas, Texas 
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@ The new GP FEN ies, 
made to Hazard’s own 
specifications, clings to 
ihe wires better, thereby 
affording increased pro- 
tection. The wires wear 
longer; the entire rope 
gives longer service, 
That is why every 
* \ strand in LAY-SET 
Preformed I.P.S. is 
packed to the point 
where every void 
is completely filled 
with this superior 
lubricant. 
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Sw Ss G@ REEN-LUBE is such a superior lubricant, 
Steel, Pat y drenched we literally pack every strand with it. 
with Hazard’s LUBE, This lubri- | Applied hot, it coats every wire, fills ev- 
cant, made to our own specifications, | ery void. When cool and out in the field 
has far greater adherence to the wires _it sticks tothosewires like no otherlubri- 












(especially the inner wires) than ordi- cant does. Better wire movement; less 
nary blackcompound. Thismeanslonger _ friction; minimized corrosion; longer 
rope wear, better service, safer han- wear. Specify Hazard LAy-SET Preform- 


dling, higher return on the investment. ed I.P.S. All-Green for your next rope. 


Distributors in all important oil field centers wa \* 


ASCO _— os 


ad Wilkes-Barre; Pa., Chicago, Pittsburgh, Houston, Wichita, San Francisco, Denver, Los Angeles, Bridgeport, Conn. 


HAZARD WIRE ROPE DIVISION 


AMERICAN CHAIN & CABLE 


marK \Y/ In Business for Your Safety 
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: Sheet 2 
Tue PeTroLeum Encineer’s Continuous Tastes (INSTALLMENT No. 98) P 092.1 
GUIDE TO THE SELECTION OF CORROSION-RESISTANT PIPING MATERIALS 
| | z ¥ 
Eg 3 Reference notes 
Ze =z (16) Conmanty mp pe a 
| RRR SRR IRE RE Rae snr aie plating solutions when | 





Natural gas 
Nickel chloride (16) 
ee ee 
Nitrating acids (water<20%p sulphuric>15%). . 
Nitrating acids (water>20%p  sulphuric<15%). . 
Nitrating acids (water>20%p nitric<15%)..... 
Nitrating acids (sulphuric + Nitric = 1% or less. . 
PARE RY MITE 5.0 bie, 84,5 k vo sad Be 0,0 
og ae errs er eee 
eet bch Can ntekenide seceded 
Oxalic acid 
Rt oe a cin AE 0 26 uss sais obauk hind adidas 
ENON Gis ciednccdasams ecorester ease 
Petroleum oils, not refined................... 
Petroleum Os, TEHNEM... . 2... cc cee ewes 
Phosphoric acid, crude.................0.06. 
Phosphoric acid, pure (<45%)............... 
Phosphoric acid, pure (<45%, cold).. a 
Phosphoric acid, pure (<45%, hot) (18)... D aseiaesis 
Picrie acid (molten) ES ere 
Picric acid (anueous solution)................ 
er ee ee 
Potassium WyGrORde....... 0... cecccceceess 
Eee ToT eee TT Te 
TT Serre ere Tere ree 
Soda ash or sodium carbonate................ 
Sodium bicarbonate or baking soda........... 
ec kt cence cag aweeeeeeces 
a i ha asieiss id i omni Roadie 
ek eked eeweeawe cake nies dds 
ee ee 
Romine RY MOCMIOTIS... .. . ow. cence ce secscewes 
Sodium metaphosphate....................4. 
ee ne een ee 
Sodium perborate and sodium peroxide. . 
Sodium phosphate (mono-basic).............. 
Sodium phosphate (di-basic)................. 
Sodium phosphate (tri-basic)................. 
ERR Re 
on iw cia d een oh en od Cees 
SARI SRUNININIO 55s 6 io brs a cto se ene e eens 
Sodium thiosu!phate or “hypo”............... 
a ca nek eohdedtatenkehaceedan 
0 2 err ret err ee 
ce Wie kobneinin Me whe meh eas KRESS 
faluhee GUNOTIOE, civcicn cao ccsccertvsestecseve 
Sulphur dioxide, dry (19). ................-. 
Sulphur trioxide, a Aes |) 
Sulphuric acid (98% to fuming) (23).......... 
Sulphuric acid (75-95%) (22)................ 
Sulphuric acid (10-75%) (22)..............5. 
Sulphuric acid (<10%)..............0.00000. 
i eke bi caaeekdenscehneouead 


pe 
6 ar 
Trichloroethylene (7)... .....- 206: -+eeseeee) 
Water, acid mine (containing oxidizing - se 
Water, acid mine (no oxidizing salts). . iaee: 
Water, fresh (boiler feed, ete.)............... 
Water, distilled (laboratory grade) (23)....... 
Water, distilled (return condensate)........... 
Water, salt (sea water, etc.)................. 
eae ees nk soe tens eS 
ELE OT PO ee TEE TT 





DODO MOO MOO KOM MHOC CONDON KAOOOOQANOAMOOCOHMASOOQOAOMA RAS OAS AAMKAM MO * *©O} Iron and steel 





DADO HMOONA #20 #AQQN #OO0000NA #00000 #00 HQOQONQOOOOCS «# # # # # HOOD FOO # HOKMO # HOO 





#KhQ00 #KOQ t#COOOHKMKQOCOQAOKOONSOOOOOOON|NSANASGS9OAANS SAG 9Aasaso #OOQOKQAQAACS} 18-8 mo 





COOCOQOOKOOOCO MOO MMOOONQOAQNSOOOOOOOOONONS OOO OOOO KKQAQAAS eOOOCOK HMMM MQQOC) Monel metal 





# HQOOOOHO #OO HOOK # «ONS #QOO0000000 #QOQOOCOOOCOOO MK # #QO # # He ERM KM HMMOQQOS) Nickel 





OMOOMOOMAQOC OO MOMM HOOK MOM MMOH HOAAAAHAMOANNO OK OK KH HH ODNOOOKKKAM MORON Red brass 





OMOO MOO MAO OOO OOK MOOK MOOK HOMO OANOKAHOOCONSCOKOMHHHMAKROAOOOOKKKAM MONON heonee 
#hQOCOKHK #OCOOMHHASCS #OOKOK 4 HKOCOCOOKMMHOAQQKOOKOO #HHHMHO #OOCOOQQOKKMMHMOM Aluminum 








equipment should be lead. 
lead-lined, Duriron or rub- 
ber-lined. 


(17) Straight chromium al- 
loys used in preference to 
chromium-nickel alloys 
when feasible. 


(18) Special high chromium- 
nickel alloys required. 


(19) When gas is wet ap 
recommendations for ‘ nein 
phurous Acid.” 


(20) When gas is wet apply 
recommendations for ‘ ‘Sul- 
phurie Acid (<10%).’ 


(21) Sulphur trioxide, either 
as a constituent of fuming 
sulphuric acid or when be- 
ing handled as a gas, is cap- 
able of penetrating cast iron 
along the grain boundaries 
and causing intergranular 
cracking. Much cast iron 
equipment is used, but safe- 
ty considerations suggest 
that steel should be used 
wherever possible. 


(22) Special high chromium- 
nickel alloys having good 
resistance to a wide range 
of concentrations are being 
used. Ordinary iron and 
steel good where concentra- 
tion remains over 90%. Ab- 
sorption of moisture from 
the air dilutes exposed acid 
and makes it more corro- 
sive to iron. 


(23) Current practice in 
many cases where a mineral 
free water is required is to 
use the effluent from a soft- 
ener employing “hydrogen” 

zeolites. Such water may be 
distinctly “acid” and cor- 
respondingly corrosive. 
Final application may re- 
quire that it be handled in 
rubber lined pipe or in pip- 
ing made of stainless steel, 
monel metal, ete. 





O-Can be and is being effectively used. 
X-Should not be used. 


C-—Proceed with caution. Used where corrosion is permissible; for temporary installations; where cost of better 


materials is too high, etc. 
*-Information lacking. 


—From chart prepared by L. G. Vande Bogart, research engineer, Crane Company. 
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Because they are specifically designed to take 
unusual radial and thrust loads ona fast-turning 
rotary tables, Torrington Angular Contact Bear- 
ings are widely specified by leading manufactur- 
ers of oil field equipment. 





Rigid control in the hardening and grinding 
process insures precision, equalized load dis- 
tribution, and long, trouble-free life under all 
service conditions. 






Designing and building bearings that help oil 
NS Th field machinery work faster and more efficiently 
is ; is a specialized function of Torrington’s Bantam 
Bearings Division. Why not follow the lead of 
outstanding manufacturers and operators by con- 
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X-section shows typical application of Torrington Angular 


Contact Bearings to rotary tables. This is one of many applica- THE TORRINGTON COMPANY ° BANTAM BEARINGS DIVISION 
tions of sturdy, efficient Torrington Bearings to outstanding oil 
field machinery. SOUTH BEND 21, INDIANA 


STRAIGHT ROLLER + TAPERED ROLLER - NEEDLE -: BALL 


sulting us on all anti-friction problems, routine 
or unusual? 


TORRINGTON BEARINGS | 
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PRESSURE DROP CALCULATION CHARTS 


—SSSSSSSSSSeEeE|——————————_————— 





PRESSURE DROP IN 1'% IN. EXTERNAL UPSET TUBING 


BBL. PER DAY (42 GAL.) 


FLUID FLOW, 


1 2 3 4 5678910 


1.0 


PRESSURE DROP IN LB. PER SQ. IN. PER 1000 FT., 


API 





SY K 
4 5678910 


CHART BY 


678910 2 3 
10 


MULTIPLY BY SPECIFIC GRAVITY 


EXTERNAL UPSET TUBING 





Note: This chart is not applicable in cases where gas 
is present in sufficient quantity to break out of solution, 
or where the fluid characteristics are not uniform. 
Example: 

Given: Rate of flow = 100 bbl. per day. 

Viscosity of fluid = 100 sec. Saybolt. 
Specific gravity = 0.82. 

Wanted: Pressure drop through 5000 ft. of 14% in. 
E.U.E. tubing. 

Solution: Beginning at the 100 bbl. per day point on 
the fluid flow scale follow the horizontal line to the right 


to the point where this line crosses the 100 viscosity- 
sec. Saybolt line. Continue straight downward from this 
point and read the pressure drop = 2.3 lb. Multiply this 
figure by 0.82 gravity. This gives the pressure drop per 
1000 ft. under these conditions = 1.89 lb. Multiply the 
result by 5 (the number of 1000’s of ft.). The answer is 
the result of the last multiplication: 

The pressure drop = 9.45 1b. through 5000 ft. of 144 
in. E.U.E. tubing when the rate of flow is 100 bbl. per 
day, the viscosity 100 sec. Saybolt, and the specific grav- 
ity 0.82. 
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VISCO PROPRUCTS COMPANY. INC.. Houston, Texas 
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PHYSICAL CONSTANTS OF PARAFFIN HYDROCARBONS 





CONSTANTS USED IN CALCULATIONS 


Atomic Weights: Carbon—12.01; Hydrogen—1.008; (Handbook of Chem. & Phys., Hodgman). 
1 Gal. = 3785.33 Milliliters. 1 Cu. Ft. = 28.316 Liters. 1 Lb. = 453.59 Grams. 
1 Mol = 379.498 Cu. Ft. of perfect gas @ 14.696 lb./sq. in. abs. and 60° F. 

Perfect gas @ 32° F. 14.696 lb./sq. in. abs. — 22.414 liters/gram mol. 

760 mm. Hg. = 14.696 lb./sq. inch. 0°F. = 459.58° Rankine. 

Density of Water @ 60° F. = 8.327 lbs./gal. = 0.999015 g./cc. 

Sp. gr. @ 60/60° F. X 0.999015 = Density at 60° F. in g./cc. 

Molecular Weight of Air = 28.966. 1 cu. ft. = 7.480 gal. 


EXAMPLES OF CALCULATIONS 


DENSITY CONSTANTS OF LIQUID (Example N-Octane) 
Correcting Sp. Gr. to 60/60° F. 
Spr. Gr. of N-Octane at 20/4° C. = 0.70283 (Approximate A.P.I. = 69). 


From U. S. National Bureau of Standard Circular C-410, the volume correction factor for 69° A.P.I. gasoline converting from 20° 
C. (68° F.) to 60° F. is 0.9946. 


0.70283 
—_————— = 0.7066 Sp. Gr. at 60° F. compared to water at 4° C. 
0.9946 
0.7066 
Density of water at.60° F. referred to water at 4° C. = 0.9990421.—_—_—_———_ = _ 0.7073 Sp. Gr. 60/60° F. 
0.9990421 
141.5 141.5 
A.P.I. = ——— -— — 131.5 = ———- — 181.5 = 68.6 
Sp. Gr. 60/60° F. 0.7073 


Lb./Gal. = 8.327 X Sp. Gr. = 8.327 X 0.707 = 5.89 


DENSITY CONSTANTS OF VAPOR (Example propane) (Air = 1.000) 
Molecular weight of gas 44.094 

Sp. Gr. of vapor = = = 1.682 
Molecular weight of air 28.966 

















Molecular weight 44.0 
Lb. /M. Ca. FE. = x 1000 = ———— X_ 1000 = 116.2 
Cu. Ft. per Lb. Mol. 379.498 
Sp. Gr. liquid @ 60/60° F. 22.414 520.58 Sp. Gr. liquid @ 60/60° F. 
Cu. Ft. Vapor/Gal. Liquid = x x X 0.999040 < 3785.33 = - 
Molecular weight 28.316 491.58 Molecular weight 
.508 A 
X 3163.97 = < 3163.97 = 36.45 ° 
4 


Ratio Gas Volume/Liquid Volume = 7.480 < Cu. Ft. vapor per gal. liquid = 7.480 K 36.45 = 272.7 
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Otten lleweals 


FOR THE PIPES OF PEACE! 


As new construction gets under way.. to fill the Backed by mearly half-a-centurv’s experience... 





big backlog of orders for new homes, commercial Toledo-tngineered for accurate, easy operationand 
buildings, new plants and reconversion...do a long-life dependability. Specify TOLEDO to keep 


better job of pipe fitting with TOLEDO Pipe Tools' your costs down and production UP! 











No. 999 2” POWER PIPE MACHINE. 
Save time, cut costs and do a 
better job—with this small, 
compact, portable Toledo 
Power Pipe Machine. For cut- 
ting, threading and reaming 
up to 2” capacity. It threads 2” 
pipe in 22 seconds, cuts off 2” 
pipe in 10 seconds. Smaller 
sizes relatively fast. Widely 
used and preferred in ship- 
_ and large war plants. 

deal for .production-line 
speed in new building! The 
Toledo Pipe Threading Ma- 
chine Company, Toledo, Ohio. 
New York Office, No. 2 Rec- 
tor Street Building. 


RELY ON THE LEADER... 


Ms 
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PRESSURE DROP CALCULATION CHARTS 
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wail 
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(a) 
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a. 
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f-°)] 


FLUID FLOW, 


5 678910 2 
0.1 ° 1.0 


PRESSURE DROP IN LB. PER SQ. IN. PER 1000 FT., MULTIPLY BY SPECIFIC GRAVITY 


2 3.4 


PRESSURE DROP IN 1% IN. EXTERNAL UPSET TUBING 





API EXTERNAL UPSET TUBING 








CHART BY C SY K 


3 4 5 678910 2 3 4 5678910 
10 100 





Note: This chart is not applicable in cases where gas 
| is present in sufficient quantity to break out of solution, 
or where the fluid characteristics are not uniform. 
Example: 

Given: Rate of flow = 100 bbl. per day. 
Viscosity of fluid = 100 sec. Saybolt. 
Specific gravity = 0.82. 
| Wanted: Pressure drop through 5000 ft. of 114 in. 
| E.U.E. tubing. . 
( Solution: Beginning at the 100 bbl: per day point on 
the fluid flow scale follow the horizontal line to the right 





to the point where this line crosses the 100 viscosity- 
sec. Saybolt line. Continue straight downward from this 
point and read the pressure drop = 4.4 lb. Multiply this 
figure by 0.82 gravity. This gives the pressure drop per 
1000 ft. under these conditions = 3.61 lb. Multiply the 
result by 5 (the number of 1000’s of ft.). The answer is 
the result of the last multiplication: 

The pressure drop = 18.05 lb. through 5000 ft. of 144 
in. E.U.E. tubing when the rate of flow is 100 bbl. per 
day, the viscosity 100 sec. Saybolt, and the specific grav- 
ity 0.82. 


























+ ene. 
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FIRST iw 


PERFORMANCE... 


peaninos: Of VATT 


A Lufkin was the first geared pumping unit ever to 
pump a deep well. Ever since then, Lufkin Engineers 
have developed advancements that would keep the 
company’s products consistently first in performance. 
Throughout many years of this successful effort, an 
unchanged standard has been the application of 
Hyatt Hy-Load Roller Bearings in Lufkin gear 
reduction units—where, with friction-minimizing 
effect they “float” the pinion gears. 

Not only in the petroleum business but throughout 
all industry, agriculture, transportation, and in 
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America’s weapons of war, there are millions of 
Hyatt Roller Bearings keeping shafts aligned and 
gears and wheels turning. 

Gratifying simplification of machine design and 
improved performance generally result when manuv- 
facturers, their engineers ‘and designers, discuss 
problems with Hyatt Engineers. This constructive 
consultation service is gladly arranged on request. 

4 4 4 


HYATT BEARINGS DIVISION + GENERAL MOTORS CORPORATION 
Harrison, New Jersey * Chicago + Detroit ¢ Pittsburgh * Oakland, California 
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ONLY G-R BUILDS 

THIS WIDE VARIETY 

OF HEAT TRANSFER 
APPARATUS 


« 
fa —_ 


If you are now cooling hot gas oil or cracking coil tar with water, 
and if profitable heat exchange to process fluids is not possible, 
you should investigate the G-R Bentube Steam Generator. 











This unit uses the heat in such high-temperature liquids to gen- 

erate steam at boiler pressures from raw untreated water. The 

: resulting benefits ... recovery of waste heat... less load on 

3 PUASSROCCR Ue ucccueuaanuc your cooling system...lower pumping costs...reduced steam 
i MHAMAMAAAAIARAAAIAIAY demand from the boiler house. 


And note, too, these important features of design . . . 

scale-shedding heating elements that do not require manual de- 

« scaling... countercurrent flow of water and hot liquid for maxi- 
oT . mum steam production .. . liquid passages can be made large 
Semcnnie and with uniform area throughout their length, so that continuous 


oie high velocity of the liquid can prevent clogging from tarry or 
dirty fluids. 


For complete description of G-R Steam Generators, write for our 
Bulletin 520. , 
\ a THE GRISCOM-RUSSELL CO. 4} 
— 285 Madison Ave., New York 17, N. Y. 
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VAPOR PRESSURE BLENDING CURVES FOR COMMERCIAL BUTANE 
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THE PETROLEUM ENGINEER’s Continuous TABLEs (INSTALLMENT No. 98) 
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The ability of Nash Compressors to maintain original performance 
thruout a long life is only one of the many advantages which derive 
from the Nash liquid piston principle of compression. 

Since this liquid piston is an integral part of the Nash Compressor, 
additional liquid can do no harm to the pump structure, whether in 
the form of slugs entering by accident, or as condensate forming in 
the suction lines. In handling gases, for example, wet hydrocarbons, 
usual elaborate protective devices are eliminated. The hazards of 
such devices are therefore avoided, the cost of installation is saved, 
and freedom from repairs and shutdowns is assyred. 

Nash Compressors produce 75 lbs. pressure, or vacuums to 26 in. 
of mercury, in a single stage. with capacities to 6 million cubic feet 
per day in a single structure. They have but one internal moving 
part, simple and non-wearing. There are no valves, gears, pistons, 
sliding vanes, or other enemies of long life. No gas contaminating 
internal lubricant is employed. Compression is without pulsation. 
It will be to your advantage to investigate the Nash Compressor. 


| NAS 
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‘contaminate gas handled. 
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26 in. mercury vacuum or 
75 lbs. pressure in one stage. 


No internal wearing parts. 
No internal lubrication to 


Desired delivery temperature 
automatically maintained. 


Non-pulsating pressure. 


Original performance corstant 
over a long pump life. 


Low maintenance cost. 


HUUULUU.UNuUuaUnunsuunusavayenuinnanneunauesnsvoenavnsnonsanenaahaasnanetonnstocnsnsvuseniy 
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ENGINEERING COMPANY 
286 WILSON, SO. NORWALK, CONN. 


THE PETROLEUM ENGINEER, August, 1945 








= =. 
Ma Gf 


1945 





4 














Running Tour WITH MEN IN THE INDUSTRY 





@ E. W. Krug has returned to the staff 
of Pan American Pipe Line Company, 
Houston, Texas, as division superintend- 
ent. He was recently discharged from the 
armed forces after 28 months’ service. At 
the time of his discharge he held the 
rank of major. He spent a large part of 
the 28 months overseas in Italy, Ger- 
many, France and Sicily. 


@ Philip C. Dixon announces the open- 
ing of his offices, as consulting petroleum 
and natural gas engineer, at 1315 Sec- 
ond National Bank Building, Houston, 
Texas. He was a partner in the former 
frm of Foran, Boatright and Dixon. 













@ T. D. Slingman | 
has been named | 
manager of indus- § 
trial sales of Bald- @ 


of thermal insula- 
tion products. Sling- 
man was formerly 
vice president of me- 
chanical sales of 
The Dayton Rubber 
Manufacturing Com- 
pany and had previously been associated 
with Fairbanks Morse Company, the 
Duriron Company and Chicago Pneu- 
matic Tool Company. 


T. D. Slingman 


@ V. W. Mitchell, formerly in the 
Shreveport district offices of the Repub- 
lic Supply Company, has been appointed 
assistant district manager with head- 
quarters in Jackson, Mississippi. Mitch- 
ell has been associated with Republic 
since 1935. J. B. Lionberger is district 
manager at Shreveport and T. C. Hen- 
dricks is assistant district manager for 
the territory west of the Mississippi. 


@ Mendel A. Keith, general traffic man- 
ager of International Derrick and Equip- 
ment Company, Columbus, Ohio, has 
been elected presi- 
dent of the Oil and 
Gas Well Supply 
Trafic Association. 
Other officers named 
are L. J. Prior, traf- 
fic manager of the 
National Supply 
Company, Toledo, 
first vice president; 
F. R. Jones, traffic 
manager of the Wal- 
worth Company, Ke- 
wanee, Illinois, sec- Mendel A. Keith 
ond vice president; H. C. Witt, traffic 
manager of the Jones and Laughlin Sup- 
ply Company, Tulsa, Oklahoma, treas- 
urer, and C, R. Gartrell, traffic manager 
of the Continental Supply Company, Dal- 
las, Texas, secretary. 





@ Philip H. Bohart of Tulsa, Oklaho- 
ma has been appointed director of the 





Philip H. Bohart 
production division 
of PAW. Bohart, as- 
sistant to the vice 
president of Gulf Oil § 
Corporation, will re- 
place John R. Me- 
Williams who re- 
cently resigned to 
resume his duties 
with Carter Oil Com- 
pany, Tulsa. Ralph § 
J. Schilithuis has re- Se 
signed as assistant 
director of the pro- Ralph J. Schilthuis 
duction division of Paw to return to Hum. 
ble Oil and Refining Company, Houston. 
Texas. Schilthuis is one of the few mem- 
bers of the original staff of PAW. 

@ James L. Ray has been appointed 
head of the gas and steam-turbine en- 
gineering depart- 
ment in San Fran- 
cisco and will super- 
_ vise the enlargement 
of the technical staff 
of the Joshua Hendy 
Works, Sunnyvale, 
California. Ray is 
former chief gas-tur- 
bine design engineer 
of the Allis-Chal- 
mers Manufacturing 
Company. He has 
-also been employed 
at Westinghouse Electric Corporation, 
Fairbanks, Morse and Company, and 
Murray Iron Works before his present 
appointment. 

@ Frank S. West and H. S. Cole, Jr. 
have formed a partnership to engage in 
gasoline and cycling plant design and 
consulting engineering in the field of 
gas, natural gasoline, and condensate re- 
covery. Both men were formerly with 
The Texas Company where West was 
chief engineer in charge of gasoline 
cycling plant design and construction 
and Cole was assistant to the manager of 
the producing department. The firm will 
be known as West and Cole and. will 
maintain offices at Houston, Texas. 

@ Howard Lamberton, assistant gen- 
eral foreman, machinists department, 


John R. McWilliams 








James L. Ray 
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Lago Oil and Transport Company, Ltd., 
Aruba, South America, was a recent vis- 
itor at the Kalamazoo, Michigan, plant 
of Durametallic Corporation. He was 
formerly associated with the Quimby 
Pump Company and has been in Aruba 
for 71% years. 


@ Dr. Wendell P. Metzner has been 
transferred from St. Louis, Missouri, 
where he was a group leader for research 
in organic intermediates to Dayton, 
Ohio, by Monsanto Chemical Company. 
At Dayton, central research laboratories 
for Monsanto, he will head the flexible- 
type high polymer group. Harold L. 
Hubbard will succeed Dr. Metzner as 
group leader in the organic chemicals di- 
vision. Dr. Alfred G. Rossow has also 
been transferred from Dayton to the St. 
Louis research laboratories. These an- 
nouncements were made by Dr. Lucas P. 
Kyrides, research director of the com- 
pany's organic chemicals division. 

@ Andrew H. Heywood has been ap- 
pointed manager of the motor applica- 
tion department of the Westinghouse 
Electric Corporation, East Pittsburgh, 
Pennsylvania, according to Leon R. Lud- 
wig, manager of the motor division. Hey- 
wood joined Westinghouse in 1926 and 
served for a number of years in indus- 
trial sales, Cincinnati, Ohio. In 1944 he 
was appointed assistant manager of the 
department he will now head. 


@ E.K. Hartzell, for a number of years 
associated with various utility proper- 
ties of Cities Service Gas Company, has 
been named assistant to the president of 
the company with headquarters in Okla- 
homa City, Oklahoma. He will direct the 
company’s public and employe relations 
program and will supervise publicity, ad 

vertising and personnel activities. 

@ A. 6. Kirker has 
been appointed serv- 
ice engineer of the 
Pittsburgh Equita- 
ble Meter Company- 
Merco Nordstrom 
Valve Company in 
the firm’s Boston 
district office. Kirk- 
er will handle the 
sale and service of 
Pemco-Merco prod- 
ucts in Connecticut 


and Rhode Island. 


@ W.F. Moore has been appointed gen- 
eral manager of foreign operations for 
The Texas Company, Harry T. Klein, 
president, has announced. Moore joined 
the Texas company in 1920 at its Port 
Arthur, Texas, refinery in the power 
department. He remained with the refin- 
ing department until 1930 when he rep- 
resented the company in several official 
capacities in the domestic and foreign 
fields with patent and research affiliated 
interests. In 1938 he returned to head- 
quarters as chief purchasing officer, un- 


t 





- 


A. G. Kirker 
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ORBIT 
\ VALVES 


MASTER VALVE 
WITH 
UNEQUAL FLANGES 





The ORBIT GEAR OPERATED MAS- 
TER VALVE makes your Christmas 
Tree more compact by eliminating 
the use of an adapter flange— 
also eliminating chances for ad- 
ditional gasket leaks. The Unequal 
Flanges are cast integral with the 
body of the Valve. 





Orbit Gear Operated Master Valve 


This valve can be furnished thru 
all fabricators of Xmas Trees or 
thru any of your local supply stores 
at a price comparable to that of 
other leading valves, YET, this 
valve requires no lubrication to 
effect a seal. 





See 1944 Composite Catalog | 





SERVICE REPRESENTATIVES 


R. G. “Bob” Cole, Houston, Texas 
Phone Fairfax 0057 
Warehouse 407 Velasco Street 
Houston 


Rex E. Galloup, Phone 6436, 
Lubbock, Texas 


ORBIT VALVE 


COMPANY 


un) RY. wae) 4 iN fer. 
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til 1943 when he was assigned to for- 
eign operations as assistant to the vice 
president. He held the latter office until 
his recent appointment. 


@ 0. F. Jolly, who 
recently returned 
from the Bahrein Is- 
lands, where he has 
been engaged in con- 
struction work for 
the Bahrein Petro- 
leum Company, is 
now employed as 
sales representative 
for Oil Center Tool 
Company, headquar- 
ters in Houston, 
Texas. Before going 
abroad, Jolly was employed for 10 years 
as field representative for THE PEtTRO- 
LEUM ENGINEER. 


@ C. W. Guyatt, formerly chief indus- 
trial engineer of American Steel and 
Wire Company, has been appointed as- 
sistant to C. D. King, chairman of oper- 
ating committees, United States Steel 
Corporation of Delaware. Guyatt joined 
American Steel and Wire in 1935 as in- 
dustrial engineer and leaves the position 
of chief industrial engineer to accept his 
present appointment. He will assist King 
in the establishment of production stand- 
ards for all U. S. Steel subsidiary manu- 
facturing companies. 

@ John W. Crutchfield has opened a 
consulting petroleum engineering office 
in Corpus Christi, Texas. He is former 
senior petroleum engineer for Humble 
Oil Company in the Southwest Texas 
Division. He will maintain offices in the 
Nixon Building, Corpus Christi. 

@ R. E. Heithecker, formerly senior 
petroleum engineer, U. S. Bureau of 
Mines. Bartlesville. 
Oklahoma, now 
heads the gas utili- 
zation department of 
the Mid-Continent 
division, Seaboard 
Oil Company of Del- 
aware, Dallas, Tex- 
as. He went with the 
Bureau of Mines in 
1926. For the last 6 
years he has been 
head of the section 
at Bartlesville deal- __R. E. Heithecker 
ing with primary oil and gas production 
problems. He is the author of several 
Bureau of Mines publications. 

@ F. J. Van Poppelen has been appoint- 
ed vice president of Salem Engineering 
Company. Salem, Ohio, according to 
Sam Keener, president. For the last 11 
years Van Poppelen has filled various 
executive positions at the Remington 


O. F. Jolly 


“ Arms Company of Bridgeport, Connecti- 


cut. During the last few years he has 
served as chief engineer of the military 
division for the same company. 

@ N. B. Dismukes has been transferred 
from the New York office of Socony- 
Vacuum Oil Company to the Colombian 
Petroleum Company, jointly owned by 
Socony and The Texas Company, as 
chief petroleum engineer. Communica- 











tions to him should be sent to the Colom. 
bian Petroleum Company, Apartado 100 
Cucuta, Colombia. : 
@ H. M. Marks, engineer with the Cre. 
ole Petroleum Corporation, headquar. 
ters at Curacas, Venezuela. recently re. 
turned to the United States on leave-of. 
absence. While here he will be connected 
with the Lubri-Gel Products Company, 
McCracken, Kansas. : 
@ Hugh R. Lamberth, formerly with 
Yaras and Company. and _ previously 
sales director for the Fluor Corporation, 
Ltd., now fills the post of general man. 
ager, Compania e Importadora Interna. 
cional, South America, exporters and im. 
porters, San Juan de Letran No. 9, No. 
veno Piso, Mexico City. D.F. The com- 
pany represents J. F. Pritchard and 
Company in Mexico and is_ seeking 
representation for American petroleum 
equipment and LP gas equipment con- 
cerns. 

@ J. Taylor Fly has been elected a di- 
rector and LeRoy Wilson has been ap- 
pointed employe relations manager of 





J. Taylor Fly LeRoy Wilson 


Creole Petroleum Corporation. Vene- 
zuelan affiliate of Standard Oil Company 
of New Jersey. A former member of Jer- 
sey Standard’s Latin-American legal 
staff, Fly joined Creole in 1942. He is a 
member of the Venezuelan Chamber of 
Commerce, Bolivian Society and the Pan- 
American Society. He was elected to the 
Creole board at the 1945 anhual meet- 
ing. Wilson has been associated with 
various foreign and domestic afhliates of 
Jersey Standard in sales, producing and 
personnel since 1914. He was named sec- 
retary to the producing committee and 
managerial assistant to the producing 
department in 1933. Since 1943 he has 
been in charge of the company’s office of 
Afgentine Coordination. 

@ Gordon W. Schroedel has been ap- 
pointed controller of International Der- 
rick and Equipment 
Company, accord- 
ing to O. M. Have- 
kotte, president. 
Schroedel has been 
associated with 
Dresser Industries 
since April 1941. He 
was factory account- 
ant with the Dresser 
Manufacturing divi- 
sion until January 
1942 at which time 
Gordon W. Schroedel he was appointed 
controller of Bovaird and Seyfang Man- 
ufacturing Company. 
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AT 


FRANCE 
PACKING 


’ E. A. France, son of Adam 
‘Warren France, who pat- 
ented France Metallic Pack- _ 
ing and founded the busi- 
ness nearly fifty years ago, 
is now president | and gen- - 
eral manager. J. C. Allen 
vis the new. ireabilrer. Both 

as. France and Mr. Allen 

have bee: active in the 














| dent of the com- 


PHILADELPHIA 35, PA. 





@ Gordon A. Kessler has been appoint- 
ed patent attorney to head the Houdry 
Process Corpora- 
tion’s patent divi- 
sion, according to A. 
V. Danner, execu- 
tive vice president. 
Kessler has been em- 
ployed previously by 
the Texas Company 
and Allied Chemical 
and Dye Corpora- 
tion. He is a member 
of the New York bar 
and will maintain 
headquarters in the 
Lewis Tower Building, Philadelphia, 
Pennsylvania. 


Gordon A. Kessler 


@ R.L. Tollett has been reelected presi- 
dent of the Cosden Petroleum Corpora- 
tion, Big Spring, Texas. Other officers 
named at the meeting of the board of di- 
rectors recently are Marvin M. Miller 
and J. B. Mull, vice presidents in charge 
of distribution and manufacturing re- 
spectively; A. V. Karcher, secretary and 
treasurer; C. F. Dyckmans, assistant 
treasurer; V. A. Whittington, assistant 
secretary and assistant treasurer, and 
Nelson Phillips, general counsel and as- 
sistant secretary. Board of directors in- 
cludes Tollett, Karcher, Miller, Phillips, 
Leo M. O’Neil, James L. Carey, and B. 
H. Roth. 


@ Laurance S. 
Reid, formerly as- 
sistant chief engi- 
neer for the South- 
ern Natural Gas 
Company, has been 
appointed professor 
of chemical engi- 
neering at the Uni- 
versity of Oklahoma. 
Reid’s duties will be 
divided between 
teaching and re- 
search. 





Laurance S. Reid 


@ R. O. Cox has been promoted from 
chief measurement engineer to office 
supervisor of measurement, R. M. Sco- 
field has been promoted from chief me- 
ter inspector of field supervisor of meas- 
urement, and R. F. Downey has been pro- 
moted from special inspector to assist- 
ant field supervisor of the Lone Star Gas 
Company. These promotions were an- 
nounced recently by E. E. Stovall, gas 
measurement superintendent. 


@ C€. G. Gerhold 
has been appointed 
manager of Univer- 
sal Oil Products 
Company’s River- 
side research and 
development labora- 
tories, according to 
D. W. Harris, presi- 


pany. R. Bs Day, 
manager of the lab- 
oratories for the last 
7 years, resigned. © G- Gerhold 

Dr. L. S. Kassel remains with the com- 
pany as technical coordinator. 
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WEIGHT INDICATOR 
POINTS 


THE CLIPPER SEALTITE 
INSURES THE ULTIMATE 
IN ACCURACY 
Martin-Decker has now 
added to the rugged, 
lightweignt, highly 
adaptable Clipper 
Weight Indicator the 
advantages of Seal- 
tite construction. This 
Sealtite construction 
eliminates the possibil- 
ity of fluid leaks... 
thus the instrument can 
be loaded with the cor- 
rect amount of non- 
corrosive, non-freez- 
ing fluid, then cali- 
brated and sealed— 
right at the factory. 
Because no further ad- 
justing or pumping is 
necessary, depend- 
able accuracy is as- 
sured at all times. Es- 
pecially designed for 
operators not requir- 
ing a chart record of 
their wells, the Clipper 
Sealtite combines fast 
and easy portability, 
complete adaptability 
to any weight indica- 
tor job in the field, and 
consistent accuracy in 

one compact unit. 


Easy to Read 
Extremely Accurate 
Completely Self-Contained 


MARTIN-DECKER CORP. 


LONG BEACH, CALIFORNIA 


A. F. McQUISTON, BAKERSFIELD, CALIFORNIA 
REED ROLLER BIT CO.. HOUSTON, TEXAS 
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tool joint life 


For fifteen years Tube Borium 

has been used on drilling bits 
to increase cutting speeds and drill 
more out-to-gauge hole. Now you can 
use this same alloy to greatly prolong 
the life of your tool joints! 


An exceedingly small quantity of Tube 
Borium welded in a ring around the 
shoulder not only doubles tool joint life 
—even under the toughest operating 
conditions—but maintains over all joint 
strength and correct elevator contour. 
Applications are economically made 
on both new and resleeved joints. 


APPLICATION: Accepted method of appli- 
cation is te under-cut new or resleeved 
joints at the shoulder to form a recess 
ve" deep by 1%” wide. The recess is 
then filled by 
welding in with pax Civ 
%,”" Electric Wilt 
Tube Borium to 
ferm the weer 
resistant inlay. 
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=z describing in de- 
8 vt tail hard-facing 

z4 procedures on tool 
3 2 2 joints—no obliga- 


tion. 


STOODY COMPANY 


1142 WEST SLAUSON, WHITTIER, CALIF. 


STOODY HARD-FACING ALLOYS 
Save Repacr 


Retard wear 
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LAUGH wity BARNEY 





Sven got into the mine elevator, chuck- 
ling out loud. “What’s the joke, Sven?” 
asked the mine foreman. “Ay bane have 
good yoke on Ole,” the bohunk replied. “Ay 
just find out Ole pay my wife five dollars 
to kiss her and I do it for nothing.” 

: : 5 A 

Officer: Are you happy now that you are 
in the Navy? 

Boot: Yes sir. 

Officer: What were you before you got 
into the Navy? 

Boot: Much happier. 

7 5 7 

Brenda: 1 know he is the man for me, 
mother. Every time he takes me in his arms 
I can hear his heart pounding. 

Mother: Better be careful, daughter. 
When your father was courting me | was 
footed for a year by his dollar watch. 

bf Y Y 

“Dad, what was your great ambition when 
you were a kid?” 

“To wear long pants, son. And I’ve got 
my wish. If there’s anybody in this country 
that wears his pants longer than I do, I'd 
like to see him.” 

7 ¢ : 

She: You surely must enjoy your meals, 
you eat so much. 

He: On the contrary I hate em, but I’m 
nuts about bicarbonate of soda. 

Y Y tA 

An ancient negro was being interviewed 
about his religion. “Do you believe in pray- 
er?” his employer-to-be-asked. 

“Yes suh,” was the reply. 

“Do you say your prayers every day?” 

“Yes suh, every day!” 

“Does God answer all your prayers?” he 
was then asked. 

“Yes, suh,” replied the cullud one. “He 
answers them all—one way or anothuh!” 

v ¢ ¢ 

The customer was paying his bill at the 
restaurant when he noticed a dollar bil! 
lying on the cashier's counter. “Did you 
know you left a dollar bill out there?” he 
asked. 

“Oh yes,” replied the cashier. “I always 
leave that there. I tap the counter with it 
anytime a customer forgets his change.” 

¥ q Y 

The scene was an expensive and haugh- 
tily busy night club, and it came time for 
one of the patrons to go. He signalled a 
waiter and asked: “Is it raining outside?” 

“Sorry,” the waiter snapped back chill- 
ily. “This isn’t my table.” 

7 q 5 

Boss (sending the office boy on an er- 

rand): “On the way you'll pass a baseball 


Boy: “Yes, air.” 
Boss: “Well, pass it!” 


v 7 q 
THAT’ WHISKEY TEST 
Connect 20,000 volts across the bottle. It 
the current jumps it, the whiskey is poor. If 
the current causes a precipitation of lye, 
tin, arsenic and slag, the whiskey is only 
fair. If the liquor chases the current back 
into the generator, you’ve got good whiskey. 
5 5 7 
“You'd better jump out of the window,’ 
said the lady to her visitor, as she heard 
her husband approaching. “Oh yeah!” was 
the reply, “You know that this is the thir- 
teenth floor, don’t you?” “Well,” spluttered 
the lady, “this is certainly no time to be 
superstitious.” 


THE 


“Science is very resourceful.” 

“Why?” 

“It couldn’t open a Pullman window, so jt 
air-conditioned the train.” 

y 5 A 7 

An insurance paper states that for every 
man 85 years old there are seven women— 
but it’s too late then. 

7 5 A i 

Zeke, the hillbilly, took unto himself a 
wife, and away they went to their mountain 
home. The first year they came down to get 
groceries and had a new baby with them, 
Coming down again the next year, they had 
another baby along. The third year rolled 
around and they showed up with the third 
baby. When the fourth year arrived, Zeke 
came down with his wife and the three chil- 
dren. The general storekeeper looked them 
over, then said: “Well, Zeke, no new child 
this year, huh?” 

Zeke looked at him and replied with a 
firm nod: “Nope. Y’know—my wife and ] 
finally found out what was causin’ that.” 

i a ¥ 

Two American soldiers in Egypt lived for 
months on dehydrated beef, dehydrated milk, 
dehydrated butter and vegetables. Visiting a 
Cairo museum they saw their first mummy. 
“This is going too far,’ said one. “Now 
they’re dehydrating women.” 

7 7 i 

“Why do you pant when you read your 
girl’s letters?” 

“Because she writes so fast.” 

a 7 7 

Two young wives were busily engaged in 
conversation at a party. 

“Does your husband snore in his sleep?” 
asked one. 

With a thoughtful look the other one an- 
swered, “I don’t know, we’ve only been mar- 
ried five days.” 

a v 7 


Two old settlers, confirmed bachelors, sat 
in the backwoods. The conversation drifted 
from politics to cooking. 

“I got one o’ them there cookery books 
ence, but I never could do nothing with it,” 
said one. 

“You've hit it. Every one of them recipes 
began in the same way—‘Take a clean dish.’ 
And that settled me.” 

¥ 7 A 

The Tennessee boy was asking so many 
questions about world affairs and_ the 
chances of the democrats in the coming elec- 
tion that the visitor was curious. 

“Don’t you have any newspapers down 
here,” he asked. 

“Oh sure, we got newspapers all right. 
hut the Republicans won’t read ’em to us. 

A ¢ q . 

The sirens were screaming and _ people 
were racing for the shelters. 

“Hurry up!” cried the housewife to her 
spouse. 

“I can’t find my teeth,” called the be- 
fuddled and toothless husband. ‘ 

“Teeth!” returned the exasperated wife. 
“What do you think they’re dropping, sand- 
wiches?” 

° 7 ? v 

The GI was coming home on leave after 
two years overseas. He cabled his parents: 
“Coming home shortly; prepare fatted call; 
anything you want me to bring?” | 

The father cabled back: “Overjoyed 
news. Bring fatted calf.” 
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field service office 


The Eastman Oil Well Survey Com- 
pany announces the opening of a field 
grvice office at Brookhaven, Mississippi. 
Fletcher Pickens, field sales and service 
representative, formerly stationed at 
Homer, Louisiana, will supervise the 
\fississippi area. 


fxecutive assistant 


Robert B. Cragin, vice president in 

charge of commercial development for 
Houdry Process Corporation, has an- 
nounced the appointment of John E. 
Ford, Jr., of Plan- 
dome, New York, as 
executive assistant. 
Ford joins Houdry 
after 8 years’ expe- 
rience with the M. 
W. Kellogg Com- 
pany. 

During 1941 and 
1942, Ford was pro- 
ject engineer on the 
synthetic rubber 
plant constructed at 
Sarnia, Ontario, 
Canada. His most recent position had 
heen that of sales engineer and execu- 
tive assistant to the vice president in 
charge of sales. 

Ford began his experience in the pe- 
troleum field after his graduation from 
Georgia School of Technology where he 
received his bachelor degree in chem- 
ical engineering. His early experience in- 
cluded service in the technical depart- 
ment of the Sinclair Refining Company 
at Houston, Texas. 





J. E. Ford, Jr. 





Nomads whing ding 


The low, dense haze that hung over 
the Riviera Country Club in Los An- 
geles on Friday afternoon, July 27, ren- 
dering visibility zero or a very creditable 
imitation thereof, was not the result of a 
Japanese attack as was at first supposed. 
Closer inspection revealed the fact that 
the cloud sprang from countless bunkers 
in which entrapped and enraged equip- 
ment salesmen cried softly while they be- 
labored the sand in an agony of frustra- 
tion. The highly emotional character of 
this strange Nomadic rite—an annual 
performance is exaggerated terrifically 
by the topography of the chosen site. 


This Riviera Club course was obvious- 
ly laid out by someone with a hangnail. 
It is long, crooked and unkind. The way 
from the driving tee to the putting green 
i every case is a narrow and devious 
route, strewn liberally with booby traps 
and obviously designed to promote an 
easy and copious flow of vituperation. 

ven people of kindly disposition, like 
Pete Maxfield, Harold Howard, Bob 
Lytle, and Ernie Adams have to fight a 
rising inclination to chew pieces out of 
their Panama hats, as they carve their 
respective ways out of one hellish device 
only to find themselves in another. 


All of which is preliminary to the an- 
nouncement that one of the highlights of 


the Nomad’s Whing Ding was a golf 
tournament in which about 140 other- 
wise perfectly sane individuals went on 
Safari. Some new territory was exca- 
vated and annexed to Los Angeles 
County, and from all other angles the 
expedition was completely successful. 
Awarded top honors in the distinctly 
haphazard enterprise were Ray Pilson 
of Phelps Dodge and Al Randolph of 
Century Oil. Others who excelled in this 
abstruse branch of the agricultural arts 
were Ross Chambers of Shell Oil Com- 
pany; Glen Johnson, Baash-Ross; Ted 
Jurling, Byron-Jackson, and Earle Bog- 
gess of Baker Oil Tools. Special com- 
mendation should also be given, of 
course, to George Trembley who man- 


aged the affair in a brace of multi-col- 
ored shirts that must have been painted 
by the camouflage division of the ma- 
rines. 

Altogether some 400 Nomads and 
friends spent the better part of a day 
disporting or relaxing at the Whing 
Ding and thanks to Prexy Elmer Smith, 
Hi Cassidy, Fred Tyler, Jim Robinson, 
Wally Sawdon, and their aides, a nice 
time was had by all. After a good din- 
ner in the evening, Wally Sawdon pre- 
sented a vaudeville show that was quite 
up to all the advance notices. In fact, 
from the opening bell until curfew 
sounded about midnight, there wasn’t a 
minute that wasn’t thoroughly enjoy- 
able. 














THE “WORKINGEST” 
MACHINES YOU EVER 


SAW OR USED 





Bygone . .» Modern, dependable, rugged and fast — represent 
the highest development in the full-crawler, wheel type trencher, 
pioneered by “Cleveland” more than twenty years ago. 


A wide range and combination of digging and travel speeds, ample power 
for the toughest going in all kinds of soil and terrain, ease of handling, low 
fuel and operating costs and minimum times out for repairs, are some of 
the many practical advantages characteristic of Clevelands that assure you 
most completed trench at least cost on all your trenching jobs. 


THE CLEVELAND TRENCHER COMPANY 
20100 ST. CLAIR AVE. © CLEVELAND 17, OHIO 
“CLEVELANDS" Save More... Because They Do More 





THE PETROLEUM ENGINEER, August, 1945 





249 








Te direct AGA 


H. Carl Wolf, president of the Atlanta 
Gas Light Company. Atlanta, Georgia. 
has been elected managing director of 
the American Gas Association, effective 
October 1, 1945. it is announced by J. 
French Robinson, president of the asse- 
ciation. Wolf will succeed Alexander 
Forward, managing director since 1923. 
who is retiring from active business. 

Wolf was born in Edwardsville, Ili- 
nois, and graduated from the University 
of Illinois, having earned both his bach- 
elor’s and master’s degrees in electrical 
engineering. He entered the utilities 
field as assistant engineer for the Illinois 
Commerce Commission and later be- 
came manager of the Edwardsville, IIli- 
nois, Water Company. In World War I. 


he was a captain in the United States 
Engineer Corps. serving 18 months in 
France as a combat engineer and with 
the American Peace Commission. 

From 1922 to 1929. Wolf was chief en- 
gineer of the Public Service Commission 
of Maryland. He became assistant to the 
president of the Central Public Service 
Corporation and later was elected vice 
president of Consolidated Electric and 
Gas Company and then president of the 
Central Indiana Gas Company and its 
associated companies. 

Wolf was elected president of the At- 
Janta Gas Light Company in 1938. 


Coast representative 
W. H. Larkin, president, Larkin Pack- 


er Company, announces the recent ap- 


















































CLEAN HOLE, allowing the cement to bond with 
the formation: casing centered in the hole, so the 
cement makes a wall of uniform thickness — these 

two factors insure a perfect cement job. And B & W Wall 
Cleaning Guides in sufficient number, properly spaced 
on the casing, give you both. As you move the casing 
while cementing, the spring-steel fingers clear the wall 
of mud cake and keep the casing centered. Result —a 


permanent, fluid-tight sheath 
of cement — no weak spots, 
no channeling, no fluid mi- 
gration, no salt water. No 
expensive re-cementing. 


B-W 


INCORPORATED 














BRUCE BARKIS e 
WEST COAST: 3545 Cedar Avenue 
Long Beach, Calif.e Phone: L.B. 4-8306 


GULF COAST: 305 M&M Building 
Houston, Texas ¢ Phone: Preston 9783 





KENNETH WRIGHT 
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pointment of Howard Supply Company 
in Los Angeles to represent Larkin prod. 
ucts on the West Coast. The complete line 
of Larkin float equipment and tubjipy. 
heads will be carried in Howard Supply 
Company's Los Angeles warehouse apd 
a representative stock carried in eagh 
of the distributor's 9 field stores, 

Larkin’s appointment of Howard Sup. 
ply Company on the West Coast is a pan 
of the manufacturer’s present program 
of expansion toward a more thorough 
distribution, particularly of such cement. 
ing equipment as the “Perfect Cirele” 
shoe and the “Cementrol” shoe. 















Joins Crocker-Wheeler 


Charles A. Butcher, formerly manager 
of the Pacific Coast manufacturing and 
repair department of the Westinghouse 
Electric Corporation, Oakland, Califor. 
nia, has been ap. 
pointed assistant 
general manager of 
the Crocker- Wheel. 
er division, Joshua 
Hendy Iron Works, 
Ampere, New Jer. 
sey. 

After his early 
electrical experience 
with the Des Moines 
City Railway Com- 
pany. he joined 
Westinghouse and 
was employed, successively, in Chicago 
district sales, East Pittsburgh design en- 
gineering and general engineering. Sub- 
sequently, Butcher held the following 
positions with Westinghouse: Eastern 
district engineering manager and east- 
ern district service manager, New York 
City; manager of eastern manufacturing 
and repair department at Newark, New 
Jersey; assistant manager of manufae- 
turing and repair department, East Pitts. 
burgh. and manager of Pacific Coast 
manufacturing and repair department, 
the latter just previous to his joining 


Crocker-Wheeler. 




















C. A. Butcher 

























MECHANICAL ENGINEERS 


Experienced in oil tools, 
pumps, rigs, and drilling 
equipment. 












Must have successful pre- 
war background. Permanent 
position with large, progres- 
sive organization. In reply- 
ing give full particulars, 
places worked, projects, efc. 














Institute of Product Re- 
search Dept. LAH-448 South 
Hill Street, Los Angeles 13, 
California. 
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> Coast 450 hp.: The first rigs powered 
( oas with compounded Cummins 
artment. Diesels used two Model LP- 
ee 600’s, each rated at 225 hp. at 
Joming at 800 rpm., producing a total 
of 450 hp. 


675 hp.: Prompted by the suc- 
cess of the two-engine hook-up 
and also by the trend toward 
deeper drilling, rig builders 
fashioned their designs around 
three compounded Model L’s 
which provide a total horse- 
power output of 675 hp. 


900 hp.: Visualizing “dee hole” 
drilling on an increased scale, 
manufacturers now have in pro- 
duction rigs which call for four 
compounded L’s on the draw- 
works and two L’s compounded 
on the mud pump. 


THE PETROLEUM ENGINEER, August, 1945 




















n choosing the power for your new rig, make sure 
that you get a proved producer of low-cost footage. 
That Cummins Diesel power is such a producer—a 
producer of faster, cheaper footage—has been demon- 
strated by its 12-year performance record in every 
major field and in every heavy-duty oil field service. 
As a result of that record, Cummins Dependable 
Diesels are now standard with successful drilling con- 
tractors everywhere . .. are offered as original power 
by leading rig manufacturers . . . power more rigs in 


the great Mid-Continent Area than any other diesel. 
CUMMINS ENGINE COMPANY, INC., Columbus, Ind. 


RS 
i > 


SINCE 1918...PIOMEER OF PROFITABLE POWE® ( 
THROUGH HIGH SPEED DIESELS 


ee 













Buys Neilsen Pump 


Oil Well Supply Company, United 
States Steel Corporation subsidiary, has 
announced its intention of exercising an 
option for purchase of the assets of Neil- 
sen Pump Company of California. 

The announcement was issued through 
the California division offices of Oil Well 
Supply Company at Main and Alameda 
Streets, Los Angeles, California. 

Under California law, notice of such 
intention must be recorded 7 days prior 
to purchase date. 

The main plant facilities of the Neil- 
sen Pump Company are at 3204 Cherry 
Avenue, Long Beach, California; with a 
large shop and warehouse at Taft, and 
stores and sales offices at Bakersfield, 


Huntington Beach, and Ventura. 

The company, long established factor 
in California oil production circles, is 
owned by Karl P. Neilsen and Edward 
D. Storts, partners. The Neilsen Pump 
Company was founded in 1926, In 1941 
it purchased the Alford Pump Company, 

Under the projected purchase plan, 
the company’s assets will be organized 
into what will be known as the Neilsen 
Pump Division of Oil Well Supply Com- 
pany. It manufactures a line of subsur- 
face pumps and accessories. 

This acquisition will establish Oil Well 
Supply Company as a California manu- 
facturer of oil field materials. 
~ “No significant changes in personnel 
or establishment are contemplated,” Al- 








Write on your letterhead 
for 
“ECONOMICS 


OF WATER 
CONDITIONING” 


D.W. HAERING & CO. Inc. 


GENERAL OFFICES: 


205 West Wacker Drive, Chicago 6, Ill. 
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bert. KR. Zelt, vice president, Oil Wel 
Supply Company, Dallas, said. He said 
Karl P. Neilsen will remain with the or. 
ganizaton as general manager of the 
Neilsen Pump Division. 





MeLaughlin sales “manager 


A. J. Kerr, general sales manager of 
Pittsburgh Equitable Meter Company, 
has announced the appointment of W. R. 
McLaughlin as sales manager for the 
gas products divi- 
sion. In his now po- 
sition McLaughlin 
will direct the sales 
for Emco meters, 
regulators, and al- 
lied equipment for 
measurement and 
control. 

McLaughlin has 
spent his entire bus- 
finess career in the 
gas and oil industry, 
having been associ- - ®- McLaughlin 
ated with the Arkansas Natural Gas Com. 
pany for a period from 1919 through 
1934 when he joined the Pittsburgh con- 
cern as a sales engineer. 

While connected with the Arkansas 
Natural Gas Company his work was 
largely devoted to gas distribution, pipe 
line, and transmission activities that in- 
volved measurement and regulation. In 
1928 he. was made superintendent of the 
gas measurement division for this utility. 

McLaughlin is well-known for his work 
in furthering the interests of the South- 
western Gas Measurement Short Course, 
which is held annually at the University 
of Oklahoma, Norman, Oklahoma. He 
has served on numerous committees 
throughout the 22-year tenure of this 
school and was general chairman in 1934. 
He has also served at various times on 
the gas meter committee of the Ameri- 
can Gas Association, and the gas meas- 
urement committee of the American Pe- 
troleum Institute. 

He was one of a committee of eight se- 
lected from industry to assist the faculty 
of the Texas College of Arts and Indus- 
tries, Kingsville, Texas, in establishing 
a course in natural gas engineering. For 
this participation he was awarded an 
honorary degree in natural gas engineer- 
ing by the college in 1938. 








New Kerotest warehouse 


As a means of improving its methods 
of distribution in the Pacific Coast area, 
Kerotest Manufacturing Company, Pitts- 
burgh valves and fittings manufacturer, 
announces the establishment of a new 
warehouse at 3311 East Slauson Avenue 
in Los Angeles, with J. A. Swaton as dis- 
trict manager for steel valves and J. A. 
Norris as district manager, brass divi- 
sion. 

Swaton, with Kerotest for more than 
20 years, and Norris will maintain head- 
quarters in the new warehouse and the 
latter will coordinate all activities 
throughout the entire Pacific Coast area. 

Van D. Clothier will continue as the 
southern California representative for 
brass valves with headquarters at 1015 
East 16th Street, Los Angeles, California. 
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VITAL AS 
ARTILLERY SHELLS! 


PACKINGS empower ships to move and industry to produce the imple- 
ments of war... . For without packings no steam engine, no Diesel, no gas 
engine and no compressor could function. ... From this fact it can be 
understood that wartime’s demands for packings have been vast and 
urgent. ...In meeting them, COOK’S Metallic Packings have played a 
major role. . . . Month after month they have poured out in a steady stream 
to equipment manufacturers, to shipyards, chemical plants, steel mills, oil 


ne V4 / Yr and gas fields and industry in general—standard COOK’S Packings by the 





thousands—and many special designs, engineered to meet new service 


conditions. . . . One such special service packing is illustrated, with a typ- 
COOK'S GRAPHITIC IRON PIS- ical month’s production. ... The satisfaction of contributing so materially | 
— —— a am playing o to the war effort has been marred by one thing only—the impossibility at 
ae 5 = times of promptly filling the needs of some of our old and valued cus- ) 
tomers. .. . For their understanding patience and patriotic spirit of coop- | 


eration, we sincerely thank these customers—and assure them that, while 
continuing the war job still to be done, we are doing everything possible 
to restore the prompt shipment on all orders and immediate shipment in 
emergencies that has always distinguished COOK service. 





Sealing 
Pressures 


fe Since C. LEE COOK MANUFACTURING CO. incoreoraren 
LOUISVILLE, KY. 


CTALTIMORE © BOSTON © CHICAGO @ CLEVELAND @ HOUSTON © LOS ANGELES © MOBILE © NEW ORLEANS © NEW YORK © SAN FRANCISCO @ TULSA 
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THE CHIKSAN FORMULA 


for perfect flexibility meets every 
demand of industry 


CHIKSAN BALL-BEARING Swivels got their-start and built 
their reputation for perfect flexibility in the Petroleum Indus- 
try. As this Industry became more and more important as a 
vital source of materials for the manufacture of synthetic 
products, Chiksan Swivels have proved their adaptability to 
every need ... wherever flexibility is required ... on lines 
handling steams, acids, alkalies, chemical comp-ounds, gas, 
gasoline, etc. Many new applications have been developed 
to speed up production for war and for peace. There are 
over 500 different Types, Styles and Sizes of Chiksan Swivels. 
Tell us your requirements and we'll be glad to suggest those 
best suited to your specific needs. 


REPRESENTATIVES IN PRINCIPAL CITIES 


BB2=Double Rows of Ball Bearings 
EP = Effective Packing Element 
P/V=Pressure or Vacuum 

LT = Low Torque under all conditions 





SWIVEL JOINTS 
FOR ALL PURPOSES BREA, CALIFORNIA 









BALL BEARING 
CHIKSAN COMPANY 











Rector names Atkins 


The appointment of Earle R. “Poy” 
Atkins as California representative fo; 
the Rector Well Equipment Company, 
Fort Worth and Houston, Texas, is made 
by L. L. Rector, 
president and gen- 
eral manager of the 
company. Atkins has 
offices in the W. W. 
Wilson Building, 
Huntington Park, 
California. Among 
the products manu- 
factured by the com- 
pany are the well 
known Rector well 
heads and Rector- 
seal. Sales policies 
as established by the company in the 
Texas and Mid-Continent fields will be 
maintained by Atkins in industrial sales, 
as well as the sale of oil field equipment. 





Earle R. Atkins 





Modernization program 


“Pacific Coast users of sheet and tin 
plates may expect even better service 
from Columbia Steel Company after the 
war as a result of the further step in 
Columbia’s modernization program an- 
nounced by U. S. Steel.” William A. 
Ross. president of U. S. Steel’s West 
Coast subsidiary, said. 

“The authorization of the installation 
at Columbia’s plant at Pittsburg, Cali- 
fornia, of modern cold reduction facili- 
ties of an annual capacity of more than 
325,000 tons of sheet and tin plate is a 
continuation of the modernization pro- 
gram that was inaugurated shortly after 
Columbia became a part of U. S. Steel in 
1930. Until interrupted by the war, Co- 
lumbia had expended large sums for such 
modernization. This program, from its 
inception, has embraced the installation 
of modern cold reduction facilities to 
enable Columbia to supply its customers 
with cold reduced sheet and tin plates 
of the highest quality. Erection of the 
finishing facilities near the market will 
assure customers of prompt delivery and 
efficient service.” 





Meter meeting 


C. H. Van Marter, training and safety 
representative of the Union Oil Com- 
pany of California, presented his “Table 
Top Demonstration of Basic Fire Facts 
at the August meeting of the Southern 
California Meter Association. 

As usual, the meeting was held at the 
Rio Hondo Country Club, Downey, Cali- 
fornia, on August 16. 

Stanley D. Clithero, assistant engineer, 
fire prevention and control department, 
General Petroleum Corporation, present, 
ed a motion picture, “Fighting Oil Fires. 
The film showed the fundamentals 0 
combustion and the combustion chat 
acteristics of various fuels. It also illus: 
trated the character of fire extinguish 
ing apparatus. The film showed fi 
fighting technique and included Chicage 
Fire School film on the fighting of re 
fires. 
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Lease No. 2 Lease No. 1 Lease No. 3 


T, 7 Average daily pipe line runs on 18 Nixon Gas Lifts... 


145 bbls. . . . 8 bbls. per day—per well. 


T, 2 Average daily pipe line runs on 11 offset pumps... 


23 bbl... . 2.1 bbls. per day—per well. 


7; 3 Average daily pipe line runs on 24 offset pumps... 
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34 bbls... . 1.4 bbls. per day—per well. 


The Nixons on this West Texas lease were installed 
five years ago—and on many of them tubing has 
never been pulled. Maximum oil recovery plus low 
maintenance costs — mean greater profits to the pro- 
ducer. Investigate the Nixon Surface Control Gas Lift 
System today. 


ng 
OF 4 * 
wy Vi 





“The 
Modern 

Way... 
of Lifting 
Fluid" 




















Export corporation formed 


Colonel W. F. Rockwell, president of 
Pittsburgh Equitable Meter Company, 
Pittsburgh, Pennsylvania, has announc- 
ed the formation of the Pittsburgh In- 
ternational Corporation, with offices at 
7701 Empire State Building, New York 
City. This firm will handle the export 
sale and distribution of products manu- 
factured by Pittsburgh Equitable Meter 
Company-Merco Nordstrom Valve Com- 
pany, and subsidiaries. 

The Pittsburgh International Corpo- 
ration “will be under the direction of A. 
L.. DiGiulian, vice president. DiGiulian 
has had extensive experience in foreign 
markets. He was educated in Europe, 
completing studies in Italy, Spain, and 


Portugal. He was graduated from 
Georgetown University, School of For- 
eign Service, in 1927, and has since been 
honored by the university with a special 


certificate for his accomplishments in 


foreign service and with the Coutinho 
medal for his work in the Portuguese 
language. DiGiulian, who is an accom- 
plished linguist, has spent many years 
in U. S. Government service. His imme- 
diate connection prior to accepting his 
new post was Chief, Foreign Communi- 
cations Section, Office of Exports, For- 
eign Economic Administration, Washing- 
ton, D. C. 

DiGiulian will be assisted in the op- 
eration of the export firm by George E. 
Doty. Doty, after attending Carnegie In- 














Braden’s Modern Arch > 
Welded Design 


This type 
trolley be 





building permits the use of lower sidewalls because the 
ams can be supported directly from the arches. 


Unobstructed interiors and larger lighting areas result 
when Braden's Welded Arch Type construction is used. 


Estimates Furnished 





BRADEN Steel BUILDINGS 





BRADEN STEEL CORPORATION 


1007 East Admiral Bivd., P. O. Box 1229, Tulsa 1, Okla. 
Subsidiary of MOORLANE COMPANY 


Branch Offices: Houston and Dallas, Texas, and Cleveland, Miss. 
Representatives: Kansas City, Mo.; Amarillo, Tex.; Wichita, Kan.; 
Odessa, Tex.; Oklahoma City, Okla. 

Export Agent: Russell D. Heath, Room 605, 125 Barclay St., New York 7, N. Y. 
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- going with Byers, Gardner was assistant 


stitute of Technology, joined the Pity 
burgh Equitable Meter Company j, 
1926. His experience embraces all phase; 
of manufacture and sale of the com, 
pany’s products. Prior to war he serye 
as export manager. More recently Doty 
was assigned to the Merco Nordstron 
Valve division at the Oakland, California 
plant, as assistant to the general map. 
ager. 

The New York offices of the Pitts. 
burgh International Corporation will be 
opened September 1. 





Heads Byers sales 


Robert H. Gardner has been appoint. 
ed general manager of sales of A. M. 
Byers Company, President L. F. Rains 
announces. Gardner has been manager 
of Byers’ Washington office since 1933, 
except for a four-year period ending in 
1940 during which he was manager of 
the company’s steel pipe sales, with 
headquarters in Pittsburgh. He takes 
over the duties of the late Myron J. 
Czarniecki, who died June 18. Prior to 


sales manager of Caterpillar Tractor 
Company. 

At the same time. the appointment of 
H. B. Rowland as assistant general man. 
ager of sales was announced. Rowland 
joined the company’s sales department 
in 1915. In 1925 he became manager of 
the Pittsburgh division, and in 1944 was 
named manager of hot rolled sales. 





These oil-proof, wear-resistant, plastic 
tubing protectors are an integral part of 
the tubing collar. Made in all sizes, they 
prevent the metal-to-metal contact that 
has caused many expensive “wet” jobs 
in pumping wells in the past. 


PATTERSON-BALLAGH 


TUBING PROTECTORS 


LOS ANGELES 1 e HOUSTON 10 e NEW YORE 
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fejoins Reliance 


J. E. Gesner recently rejoined Re- 
jance Regulator Corporation, division 
of American Meter Company, as en- 
gineer. 

His experience includes 15 years with 
the Pacific Gas and Electric Company, 
where he started in the East Bay division. 
fom which he was advanced to the Col- 
gate division as measurement. inspector. 
He later became industrial gas engineer 
of the general sales department. 

Gesner’s scholastic background _in- 
cudes Polytechnic College of Engineer- 
ing, Oakland, California, and the Uni- 
versity of California. 





Handles Vickers’ pump 
The Houston Oil Field Material Com- | 


pany, Inc., is again selling and servicing 
the Vickers’ hydraulic pump. The manu- 
facture of this pump, which has a out- 
standing service record in lifting sand- 
contaminated fluid, was discontinued 
shortly after Pearl Harbor due to the 
shortage of critical materials. Rather 
thn make a pump with inferior steels, 
the Vickers Company discontinued this 
product: however, the high alloy steel 
used in its manufacture is now available 
and large pump stocks are now main- 
tained in Homco stores. 

The Houston Oil Field Material Com- 
pany is the sole Mid-Continent distribu- 
tor for the hydraulic pump. J. A. “Cat” 
Watson, who has supervised the sales 
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ARMS1 KUNG BKUS. Pipe Cuuers are made in 
all standard types. Each is a quality tool with 
ardened steel pins and rollers. ‘‘Saunders Type”’ 
hardened end of thrust rod bears on inserted 
hard steel block (double life). In ‘‘Drop Forged’’ 
pe Combination’’ types, which take either 1 or 
3 wheels, a replaceable hardened steel nut takes u 
thrust. In the ‘‘Barnes’”’ type thrust rod threads 
ough drop forged steel section. 
ARMSTRONG BROS. Knife Blade Cutter 
eels (smooth or knurled) have thin penetrating 
es that hold their keenness because they are 
ined from special vanadium tool steel, hard- 


tned and oil tempered. Fit all standard-make pipe 
Cutters... . Write for Catalog. say 


ARMSTRONG BROS. TOOL CO. 
“The Tool Holder People’ 


IN. FRANCISCO AVE. « CHICAGO, U.S.A. 
‘stern Warehouse & Sales: 199 Lafayette St., NewYork,N.Y. 
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and service of this pump for many years, 
is again back in the field pertorming 
similar tasks for Homco. 

The Vickers hydraulic pump is of the 
displacement type, embodying a by-pass 
arrangement that tends to prevent sand 
cutting, as well as sanding-up of the 
working mechanism. 





New magazine 


The Humble Way, new publication of 
the Humble Oil and Refining Company, 
Houston, Texas, makes its first appear- 
ance with the May-June issue. The mag- 
azine is designed to give Humble em- 
ployes, stockholders, and others a bet- 
ter knowledge and understanding of the 
work Humble people are doing, how they 





are doing it, and the progress they are 
making, says an editorial introducing the 
publication to its readers. Further, the 
introduction states: 

“The scope of the magazine will be 
broadened to include material relating 
to affairs of the petroleum industry gen- 
erally as well as to company affairs. 
Humble people, located as they are from 
New Mexico to Florida and all the states 
in between, are interested in knowing 
more about each other, how they live and 
how they work. This magazine, it is 
hoped, will form a connecting link be- 
tween these widespread groups and with 
the home office, drawing all these ele- 
ments closer together with the bonds of 
knowledge and understanding.” 
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Heads Brown Instrument 


Election of Henry F. Dever as presi- 
dent of the Brown Instrument Company, 
a wholly-owned subsidiary of the Minne- 
apolis-Honeywell Regulator Company, is 
announced by Harold W. Sweatt, presi- 
dent of the parent company. 

Dever, who has been serving as vice 
president in charge of engineering 
for Minneapolis-Honeywell, succeeds 
Charles B. Sweatt as president of Brown. 
The latter, vice president and director 
of Minneapolis-Honeywell, has with- 
drawn from Brown and will henceforth 
devote his entire attention to supervision 
of the expanded sales activities of the 
Honeywell organization and its subsidi- 
aries. 


Dever will also assume the responsi- 
bilities of E. B. Evleth, general manager 
of Brown Instrument, who, because of 
ill health, has requested that he be re- 
lieved of his duties at an early date. 

Engineering activities of the parent 
company will be under the direction of 
W. J. McGoldrick who has been vice 
president in charge of aeronautical en- 
gineering, it was stated. Under McGold- 
rick will be consolidated the company’s 
engineering activities in the domestic and 
industrial heating and air conditioning 
controls field, and the operation of the 
aeronautical engineering department, 
which developed the electronic Autopilot 
and other aircraft equipment for the 
Army Air Forces. 








Bear vown on 'tMg 
They like it! af 





Yes sir! AMERICAN HEAVY DUTY ROLLER BEARINGS are made to take all you 
can give them—and more! Put them to the most abusive, gruelling service you 
can think of ...in the heaviest, most powerful equipment built . . . and they'll 
carry the load smoothly and easily, with minimum maintenance for maximum 
periods, often outlasting the equipment itself. No wonder AMERICAN HEAVY 


DUTY ROLLER BEARINGS are specified by most major 
manufacturers and designers of heavy industrial machinery. 


Write today for complete engineering data 


AMERICAN ROLLER BEARING COMPANY 


PITTSBURGH, PENNSYLVANIA 
Pacific Coast Office: 1718 S. Flower St., Los Angeles, Calif. 


AMERICAN 


ROLLER BEARINGS 
— 





AMERICAN 


Heavy-Duty ROLLER BEARINGS 





258 


THE 





A graduate of Northwestern Univer. 
sity, where he received degrees of bach. 
elor of science and electrical engineer. 
ing, Dever joined Honeywell as a sales 
engineer in 1931, Sweatt said. He was 
formerly employed by the Underwriters 
Laboratories in Chicago, the Absolute 
Con-Tac-Tor Corporation of Elkhart, In. 
diana, and the Time-O-Stat Company, 
Both of the latter companies were merg. 
ed with Minneapolis-Honeywell in 193]. 
In 1936 Dever was appointed branch 
manager in Philadelphia and was made 
vice president in charge of engineering 
in 1939. He is a member of the Ameri. 
can Society of Heating and Ventilating 
Engineers. 





In charge engineering 
Harry A. Feldbush, formerly works 
manager of the Holyoke, Massachusetts, 
plant of Worthing. 
ton Pump and Ma- 
chinery Corporation 
has been named vice 
president in charge 
of engineering foi 
the entire corpora. 
tion. His duties cov- 
er engineering ac- 
tivities of all works 
and domestic subsi- 
diary companies. 
His headquarters 
will be at the gen- 
eral offices in Harrison, New Jersey. 
Ralph M. Watson, formerly chief en- 
gineer of the centrifugal engineering di- 
vision, has been appointed assistant to 
Feldbush. 
Pump distributors 


Uhrich Supply Company of North 
Kansas City, Missouri, has been appoint- 
ed distributors of 
Peerless vertical and- 
horizontal pumps in 
the Kansas-Missouri 
area by Peerless 
Pump division of 
Food Machinery 
Corporation. C. H.! 
Pratt is manager of. 





Harry A. Feldbush 













Company, which is 
retiring from busi- 
ness. 


C. H. Pratt 











GRADUATE GEOLOGIST for foreign ex- 
ploration; at least three years experience 10 
field geological mapping, preferably 1 
Rocky Mountains or in South America. | 

FIELD GEOPHYSICIST to supervise 
contract geophysical parties in eastern 
Venezuela; seismograph party chief expert 
ence desirable. 

WELL GEOLOGIST (Foreign) to watch 
geologic progress of wells, care for sai 
ples, pick casing points, etc. Paleontological 
training, experience in well progress geo 
ogy desirable. 

Major oil company. Apply P. O. Box 
2819, Dallas, Texas. 


—— 





PETROLEUM ENGINEER, August, 1945 











Univer. 
of bach. 
Ngineer. 
3 @ Sales 
He was 
-TWriters 
A bsolute 
hart, In. 
ompany, 
re merg.- 
in 193], 

branch 
as made 
ineering 
> Ameri. 
ntilating 


4 

y works 
shusetts, 
‘orthing. 
and Ma- 
poration 
med vice 
. charge 
ring for 
corpora- 
ties Cov- 
ring ac- 
ll works 
ic subsi- 
|panies. 
luarters 
the gen- 
Tsey. 
hief en- 
ring di- 
stant to 


f North 
appoint- 





‘att 














FSTABLISHED /869 


DEAN BROTHERS PUMPS |NC. kor : 
/NDIANAPOLIS /ND. etitiniasianiael 


323 W TENTH ST. 





PUMPS 
RECIPROCATING 
CENTRIFUGAL 





NEW YORK HOUSTON CHICAGO 






















KEEPS MUD 
CLEAN! 


THE THOMPSON SHALE SEP- 
ARATOR, which operates entirely 
from the flow of mud, eliminates 
destructive abrasives, saves and 
protects critical drilling equipment 
and materials. This machine is con- 
sidered the most economical and 
simplest method of removing shale 
from mud while drilling, and 
should be a standard part of your 








modern drilling equipment. 


THE SAMPLE MACHINE, which 
is standard equipment on all 
Thompson Separators, unless 
otherwise specified, is a test 
proven method of securing 
true samples of cuttings and sand, 
valuable in geological research. 
2 from main power wheel 
of the separator. 












This machine represents only a 
very small investment and will pay 
for itself in savings alone within a 
very short time! 
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THE THOMPSON SHALE 
SEPARATOR AND SAMPLE 
MACHINE 
























THOMPSON TOOL CO. 


IOWA PARK, TEXAS, U.S.A. 
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Regroups staff 


As part of the preparations of Stand- 
ard Oil Company (Indiana) for postwar 
activities, a regrouping of its research 
and development 
staff is announced 
by Bruce K. Brown, 
vice president. The 
changes follow on 
Brown’s recent re- 
election as a direc- 
tor and elevation to 
a vice presidency 
and on the promo- 
tion of Joseph K. 
Roberts to the posi- 
tion of general man- 
ager of research. 

In order to coordinate the research 
work more closely with that of other de- 
partments, two associate research direc- 
tors have been moved from the Whiting, 
Indiana, laboratories to the general of- 
fice in Chicago. Although continuing his 
technical assignments, D. P. Barnard 
will also undertake liaison with the sales 
department with the aim of ensuring 
that the programs in reseach are con- 
sistent with consumer demands and 
needs and with the present and future 
trends in automotive and aircraft devel- 
opments. Dr. Barnard is at present 
in Europe on an investigation sponsored 
by the Army Air Force. J. H. Forrester 
will also move to Chicago as general 
supervisor of technical service and prod- 
uct inspection activities for all refineries. 

At the Whiting laboratories M. T. Car- 





B. K. Brown 





penter has been appointed to the new 
position of executive director. A grad- 
uate of the University of Kentucky, he 
has been with the company for 15 years 
and had been an associate director of 
research since 1938. 

R. C. Gunness has been raised from 





J. K. Roberts M. T. Carpenter 





R. N. Giles 


R. C. Gunness 


the rank of assistant director to that of 
associate director. Dr. Gunness received 











HERE’S THE OIL-GAGING 


TAPE YOU'VE BEEN 


LOOKING FOR! 


his doctor’s degree from Massachusetts 
Institute of Technology in 1936, and 
spent 2 years on the faculty as a director 
in the school of engineering practice he. 
fore joining Indiana’s research staff. 

R. N. Giles, also an assistant director 
has been promoted to the new position 
of superintendent of the technical sery. 
ice division. After graduate work at Ohio 
State in 1930, Dr. Giles spent 4 years 
at the company’s Casper, Wyoming, re. 
finery and was then moved to the re. 
search staff at Whiting. 

A. B. Brown has become assistant sy. 
perintendent in charge of technical sery. 
ice on heavy oils. He has been with 
Standard Oil since receiving his Ph.D. at 
Johns Hopkins. 

C. R. Harte has been made assistant 
superintendent in charge of the work on 
light oils technical service and will also 
continue to supervise economic studies, 
After graduate work at Michigan and 
several years of subsequent experience 
in industry Dr. Harte joined the Indiana 
staff in 1936. 

The two new heads of Standard’s re- 
search and development activities ar- 
rived at their high positions through 
training and experience in chemistry 
and chemical engineering. Brown ‘did 
undergraduate and graduate work at the 
University of Illinois. After 9 years’ in- 
dustrial experience as a chemical en- 
gineer and patent attorney he joined the 
Indiana company’s staff in 1929. From 
1942 to 1944 he had leave of absence to 
serve the government as assistant deputy 
petroleum coordinator. Roberts was 
graduated from the University of Ken- 
tucky in 1925, received a master’s degree 
in chemical engineering from M.LT. in 
1928, and has since been on the S. 0. 
research staff. He became director of 
research in 1938. 


Adds to staff 


R. G. LeTourneau, Inc., Peoria, Il 
linois, and Stockton, California, manu- 
facturer of heavy earthmoving and lift- 
ing machinery, announces the addition 


of Robert F. Nelson 


Put this rugged oil-gaging tape 
the 
paces! It still comes up accurate 
and easy to read! The satin chrome 


“ATLAS” CHROME CLAD 
| 


to its executive staff 
as vice president 
and ‘assistant to the 
president. 

Continually in- 
creasing activities 
of the company have 
brought Nelson into 
the new post to as- 
sume. many of the 
business responsi- 
bilities of R. G. Le 
Tourneau, giving 
the latter more time for development 
and engineering research. The new ap- 
pointee will also work closely with Denn 
M. Burgess, executive vice president, 
and Merle R. Yontz, vice president and 
treasurer. One of his first assignments 
will be a trip to England this fall to 
assist in the establishment of a LeTour- 
neau factory there. 

Nelson for many years was a director 
and vice president of the Arma Corpora 
tion, Brooklyn, New York. 


through roughest, toughest 


jacket of the extra heavy line will 
not crack, chip, or peel—it resists 
rust—and it makes a perfect back- 
ground for the oil level. Operation 





smooth and rapid. Husky frame. 
Order the Lufkin “Atlas” through 
your supply houge. For free cata- 
log write THE LUFKIN RULE CO., 
SAGINAW, MICH., New York City. 


GEKIM ‘x= 


FOR ACCURACY 


Robert F. Nelson 
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Opens New York office 


Continuing its expansion program, the 
Houdry Process Corporation, Wilming- 
ton, Delaware, has opened New York 
offices at 115 Broad- 
way, New York 
City. 

The new offices 
are headquarters for 
the commercial de- 
velopment division, 
project analysis di- 
vision, and foreign 
sales department 
under the direction 
of Robert B. Cragin, 
vice president in 
charge of commer- 
cial development. 





Robert B. Cragin 





Chemical department 


Recognizing the increasing importance 
of manufacture of chemical products 
from petroleum, Standard Oil Company 
(Indiana) is organizing a chemical prod- 
ucts department, it was announced by 
A. W. Peake, president. 

The immediate duties of the depart- 
ment will be to explore the market for 
petroleum chemicals, work with research 
and manufacturing departments in de- 
veloping and producing marketable de- 
rivatives. and manage sales and distribu- 
tion, 

The new department will operate un- 
der general direction of Bruce K. Brown, 
vice president in charge of development, 
with William B. Plummer as manager. 
Plummer was formely manager of Stand- 
ard’s development and patent depart- 
ment and during the war, until recently, 
a lieutenant colonel in the Air Technical 
Service Command, AAF. Howard R. 
Peterson, an experienced member of 
Standard’s sales technical service will 
be in charge of sales development. Other 
staff members are being selected. 

The use of new synthetic and catalytic 
processes for manufacturing petroleum 
products has reached a degree of impor- 
tance overshadowing that of older meth- 
ods of refining, Plummer pointed out in 
a statement in connection with the an- 
nouncement. These processes are making 
new chemical by-products available and 
paving the way for still further develop- 
ments in the petroleum chemical field. 

Many common chemicals such as for- 
maldehyde, methanol (wood alcohol, but 
not made from wood), and acetic acid 
can be made from petroleum sources, the 
Standard statement explains. The mar- 
ket for these and other less known pe- 
troleum chemicals is ordinarily among 
manufacturers of basic materials or con- 
sumer products rather than directly to 
consumers. For example, petroleum 
chemicals are used as softeners or plas- 
ticizers for rubber compounds and for 
many synthetic resins and plastics in 
coating materials and molded products, 
emulsifiers for various materials and 
uses, substitutes for linseed and other 
natural oils used in paints, components 
for potent new insecticides, and in mak- 
ing synthetic household and industrial 
washing compounds. 





H A 
S T E 


COUPLINGS 


Thousands of Harrisburg Seamless Steel Pipe Coup- 
lings are in use throughout the oil fields. The wide 
recognition of their non-destructibility is due to a 
step-by-step control of their complete manufacture 
within the Harrisburg plants. 





Harrisburg Couplings are forged from solid billets 
poured from special alloy steels. These steels are a 
product of the progressive research of our own 
metallurgical engineers who check their processing 
in Harrisburg furnaces. An equally vital contribution 
to the non-destructible qualities of Harrisburg Coup- 
lings is an extremely accurate method of producing 
threads that withstand frequent screwing and un- 
screwing. The thread taper is of a special design to 
engage the maximum number of threads and mini- 
mize the risk of leakages. Precision of form, height, 
angle and lead is assured by a frequent shadowgraph 
comparator check of all tools and gauges which are 
also made by our own tool makers. 


This large Catalog is source of well organized buy- 
ing information and related engineering data on all 
Harrisburg products, You will find the many dia- 
grams, tables, illustrations of processes and products 
make it easy to buy. 





EL CORPORAT I 
HARRISBURG, PENNSYLVANIA 





O N 





Harrisburg Makes: Alloy and Carbon Steel; Seamless Steel Cylinders, Liquefiers, Pipe Couplings 
and Slush Pump Liners; Drop Forgings and Drop-Forged Steel Pipe Flanges; Coils and Bends. 
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DULL IN 
3 DAYS 


i 


STILL SHARP 
AFTER 30 DAYS 


The two ditcher teeth pic- 
tured above were used on the same machine 
and operated under identical conditions. 

The unprotected tooth at the top had to be 
sharpened every three days and was too short 
for further service after six sharpenings. 

But the Borium-protected tooth at the bottom 
operated for 40 days and wore only 12”. It 
was simply resharpened in the forge, retipped 
with Tube Borium, and put back on the ditcher 
for another 40 days’ service. 

Before the tooth was finally worn out, it had 
operated a total of 120 days! 

Tube Borium makes such savings possible be- 
cause the deposits represent the ultimate in 
weer resistance ond the ability to cut hard 
earth formations. 


*Stoody Tube Borium is supplied in rods of Ya”, 
%", Va’ and Ye" diameters and is available 
for either oxyacetylene or D.C. electric appli- 
cation. Prices and specifications are yours for 
the asking, 








> 


These tungsten carbide particles do not melt 
when tube is applied but are held in suspen- 
sion in ao mild steel matrix forming a deposit 

resembling coarse sandpaper. 
xy 
TUBE soniem 





Send for free booklet on TUBE 
BORIUM, showing sizes and 
styles of rods and recom: 
mended methods of application. 


STOODY COMPAN 


1142 West Slauson Ave., Whittier, Calif. 


STOODY HARD-FACING ALLOYS 


Stet wear... Eliminate Repacr 
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New officers CNGA 


At the annual directors luncheon, held 
in the Los Angeles Athletic Club, M. L. 
Arnold, Richfield Oil Corporation, was 
inducted into office as president of Cali- 
fornia Natural Gasoline Association for 
the 1945-1946 term. At the same time, 
M. W. Kibre, General Petroleum Corpo- 
ration of California, assumed the office 
of vice president of the association. 

Arnold is a graduate of the University 
of Oklahoma where he received the de- 
gree of B.A. in chemistry in 1923. Migrat- 
ing to California, he was employed by 
the Signal Hill Gasoline Company as a 
chemist. When this company merged, in 
1927, with Richfield, Arnold continued 
with Richfield, advancing through the 
various jobs of plant operator, plant fore- 
man, gas tester, chief chemist, to his 
present post of chief engineer of the gas 





M. W. Kibre M. L. Arnold 


department. He was one of the original 
members of CNGA, his membership dat- 
ing back to 1926. He has served on the 
association’s technical committee and on 
its charcoal test committee. He has been 
a member of the CNGA board of direc- 
tors since 1940, and, in 1944, he was 
vice president of the association. Arnold 
is a member of the American Chemical 
Society and Alpha Chi Sigma, profes- 
sional chemical fraternity. 

Kibre is assistant manager of the gas 
department, General Petroleum Corpo- 
ration. After completing his studies in 
chemistry and engineering at the Uni- 
versity of California, he spent a short 
time as a chemical engineer before be- 
coming a laboratory man for General 
Petroleum at Santa Fe Springs, Cali- 
fornia. Later he was promoted to chem- 
ist and afterwards transferred to the 
company’s Vernon plant as an engineer 
in the gas department of which he re- 
cently became assistant manager. He has 
been active in CNGA affairs, having 
served as chairman of the association’s 
technical committee and its fall meeting 
committee, as well as a member of its 
charcoal test committee. 

Directors elected for the 1945-1946 
term include the following: , 

M. L. Arnold, Richfield Oil Corpora- 
tion; A. H. Bell, Continental Oil Com- 
pany; A. H. Bradford, West Coast Re- 
fining Company; J. A. Campbell, J. A. 
Campbell Company; I. V. Cassaday, 
Lomita Gasoline Company; F. J. Col- 
ton, Tide Water Associated Oil Com- 
pany; F. E. Coyle, Tide Water Associat- 
ed Oil Company; D. A. Cushman, Ful- 
lerton Oil Company; W. C. Dayhuff, Cal- 


ifornia Research Corporation; F. F. 














LINE SCALES 





10 of the 20 Models we manufac. 
ture. 40,000 pounds to 500,000 
pounds. A special scale for any job. 

With a Line Scale you know the 
pull on the line, and the weight on 
the bit in pounds. Accurate, sensi- 
tive, rugged, durable and econoni- 
cal. 

Although we are working at top 
capacity to supply ship yards and 
the U. S. Navy—we are still able to 
furnish Line Scales to the oil in- 
dustry. Write for folder and prices. 
Your supply man will be glad to 
get you a Scale. 








LINE SCALE CO., INC. 


Phone 2-1765, 907-11 SE. 29th Street, Box 4245 
OKLAHOMA CITY, OKLAHOMA 


prove 


BY 7 YEARS 
EXPERIENCE 


RECTORSEAL has been 
used by the Industry for 
seven years to prevent leaks 
in threaded, gasket and 
coupled connections. They 
have come to depend on 
this high quality chemical 
compound to assure leak- 
proof connections on lines 
handling all petroleum 
products, salt water, dilute 
acids and steam up to 400 
degrees F. Constant labora- 
tory research keeps REC- 
TORSEAL abreast of the 
needs of the Industry. 
RECTORSEAL is available at 
practically all Supply Stores. 
Ask for it by name. 











RECTOR WELL EQUIPMENT COMPANY 
Fort Worth, Texas 
Export. Lucey Export Corp., Woolworth Bidg., N.Y.C. 


RECTORSEAL 


THE POSITIVE LEAK PREVENTER 
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Doyle, Pacific Gas and Electric Com- 
pany; R. C. Enderly, Wilmington Gaso- 
line Company; O. C. Field, Fullerton Oil 
Company; J. S. Fluor, The Fluor Corpo- 
ration, Ltd.; M. L. Fort, Pacific Light- 
ing Corporation; R. E. Foss, Barnsdall 
Qi] Company; C. D. Gard, Union Oil 
Company of California; R. D. Gibbs, 
Union Oil Company of California; R. 
W. Heath, Signal Oil and Gas Company; 
4. K. Hegeman, Clark Bros. Co., Inc.; J. 
(¢, Herron, Shell Oil Company, Inc.; M. 
W. Kibre, General Petroleum Corpora- 
tion of California; W. A. Kirk, Calli- 
fornia Southern Oil Company; W. H. 
Kraft, Honolulu Oil Corporation; H. R. 
Linhoff, Richfield Oil Corporation; R. S. 
Lytle, independent operator; S. F. Ma- 
gor, The Superior Oil Company; P. S. 
Magruder, General Petroleum Corpora- 
tion of California; G. C. McLaren, Stand- 
ard Oil Company of California; E. W. 
McAllister, Western Gulf Oil Company; 
Wm. Moeller, Jr., Southern California 
Gas Company; H. E. Moulton, C.C.M.O. 
Company; N. H. Mull, The Texas Com- 
pany; H. W. Parmelee, Del Valle Gaso- 
line Company; H. M. Paulsen, Bankline- 
Norwalk Company; W. L. Rifenberick, 
Industrial Engineers, Inc.; W. W. Rob- 
inson, Jr., The Texas Company; J. H. 
Sargent. Kettleman North Dome Associa- 
tion; W. D. Smith, Wilshire Oil Com- 
pany; George Sowards, The Ohio Oil 
Company; T. L. Taggart, Standard Oil 
Company of California; J. B. Taylor, 
Signal Oil and Gas Company; R. S. Tu- 
lin, Shell Oil Company, Inc.; J. B. Whar- 
ton, Belridge Oil Company; R. C. Wheel- 
er, General Petroleum Corporation of 
California, and D. M. Wolfe, Standard 
Oil Company of California. 

The Taft chapter chairman is E. C. 
Spencer, The Norwalk Company. 

The following have been appointed as 
committee chairmen: 

Executive, M. L. Arnold, Richfield Oil 
Corporation; advisory, M. W. Kibre, 
General Petroleum Corporation of Cali- 
fornia; finance and budget, R. W. Heath, 
Signal Oil and Gas Company; entertain- 
ment, E. A. Brock, Southwest Welding 
and Manufacturing Company; member- 
ship, Coles Bason, Ingersoll-Rand Com- 
pany; fall meeting. W. L. Rifenberick, 
Industrial Engineers, Inc.; program, M. 
L. Arnold; publicity, Harry Ransford, 
Signal Oil and Gas Company; gas re- 
port, William Moeller, Jr., Southern Cal- 
ifornia Gas Company, and technical, C. 











FIELD SUPERINTENDENT. Location 
Eastern Venezuela. Graduate Engineer pre- 
ferred, well versed in oil field operations, 
and with extensive supervisory and admin- 
istrative experience. Should be able to or- 
ganize and coordinate the varied operations 
of an exploratory drilling program. Must 
have good knowledge of oil field conditions 
generally, and be able to supervise several 
€partments, such as transportation, ma- 
chine shop and field engineering. Will have 
charge of the central camp where these 
activities are centered. In addition to salary 
there is paid a living allowance and the 
company furnishes a house as headquarters. 
Major oil company. Reply P. O. Box 2810, 
as 1, Texas. 


— 





L. Hutchings, Tide Water Associated Announcing his colleague’s retirement, 
Oil Company. Gallagher said, “Wallace Pratt’s con- 
George L. Tyler is secretary of the tributions in the field of pure and ap- 
association. plied geological science have been a 
major force in placing petroleum explo- 

W. E. P ratt Retires ration on the scientific basis on which it 

_The retirement of Wallace E. Pratt, operates today. His achievement has been 
director and member of the executive of inestimable benefit not only to our 
rng of Standard Oil Company company, but to the nation, especially in 

_ (New Jersey), is announced by Ralph its time of urgent need, in a war against 
W. Gallagher, chairman of the board. forces of aggression.” 

One of the world’s outstanding ge- Under Pratt’s di ; tion, J Stand 
lowists. Pratt rose in th ti f nder Fratts direction, Jersey Stand- 
— . ~~ oS oe ee ard has made pioneering studies of 
his profession to attain one of the most ser) = ope es ee 

tential petroleum producing areas 


important management positions in the . “O31 : 
oil industry. He was elected director of throughout the world. His book, “Oil in 





Jersey Standard in 1937 and vice presi- the Earth,” is one of the most widely 
dent in 1942, a position that he relin- read‘and authoritative volumes on that 
quished last fall. subject. 





Natural Gasoline 


ULSA AND 
VY PE Refining Equipment 











Atmospheric C ooler 


FACILITIES FOR ANY SIZE 
OR TYPE EQUIPMENT 





American Steel Derricks 


TULSA BOILER & MACHINERY CO. 


TULSA 1, OKLAHOMA 
| EXPORT OFFICE: Room 1940, 30 Rockefetier Plaza, New York City 20,N.Y 
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Link-Belt promotions 


Edward J. Burnell, vice president, 
Link-Belt Company, Chicago, Illinois, 
announces the appointment of A. C. Fel- 
linger to the position of sales manager, 
power transmission machinery, with 
headquarters at the company’s Ewart 
plant in Indianapolis, Indiana. This 
change is made to fill the vacancy caused 
by the untimely death of C. Walter 
Spalding. 

Fellinger has had a wide experience 
in the field of power transmission, hav- 
ing joined the Link-Belt organization at 
Indianapolis in 1916. His last position 
was manager of sales through distribu- 
tors, with headquarters in Chicago. 

The sale and application of Link-Belt 
silent chain drives will hereafter be head- 
ed up by H. F. R. Weber, divisional sales 
manager, silent chain drives, with head- 
quarters at the Ewart plant in Indian- 
apolis. Weber started his Link-Belt ca- 
reer at the company’s Philadelphia plant 
in 1915 as a power transmission engineer, 
and last held the position of central di- 
vision manager for power transmission 
machinery, with headquarters in Chi- 
cago. 

W. H. Woody continues as sales man- 
ager of the ball and roller bearing di- 
vision, with headquarters at the com- 
pany’s ball and roller bearing plant in 
Indianapolis. 

Sales through Link-Belt distributors 
will be supervised by F. A. Hurd, divi- 
sional sales manager, industrial distribu- 
tor sales, Chicago; G. H. Unruh, divi- 





siunal sales manager, industrial distribu- 
tor sales, Philadelphia, and Harry Reis- 
ser, divisional sales manager, automo- 
tive equipment sales, Indianapolis. 


Waukesha promotes 


In carrying out an expanded service 
program developed by Ortman Peder- 
son, service manager of Waukesha Mo- 
tor Company, Herman J. Loebl has been 
appointed manager of distributors’ 
service-sales, a new department, and 
Harvey R. Wilson is advanced to the 
post of assistant service manager. 

During his 17 years with the Wau- 
kesha Motor Company, Loeb] has been 
in direct charge of field and factory 
branch service as executive assistant to 
the service manager. He has also acted 
as passenger traffic manager. 

Prior to becoming associated with 
Waukesha Motor Company in 1928 he 
was assistant branch manager in Bos- 
ton, and, later, general service manager 
of Sterling Motor Truck Company at 
its factory in Milwaukee. 

Waukesha’s new department, now 
headed by Loebl, will provide closer cus- 
tomer cooperation through field service 
so that factory facilities, methods, and 
standards may be brought within quick, 
easy reach of all owners and operators 
of Waukesha-power equipment, it is an- 
nounced. 

Wilson has been a part of Wau- 
kesha’s service organization since 1927. 
Advancing from service stock room 
through stock control, cost and pricing, 





he was manager of service at the Way. 
kesha Motor San Francisco branch from 
1932-1936, returning to the factory at 
Waukesha to supervise field service ep. 
gineers, he later became assistant to 
Loebl. 

With the sudden and rapid expan. 
sion of the armed forces spare parts 
business, he was put in complete charge 
of this special phase of service activities 
in 1943. 

Now called from this post to be execy. 
tive assistant to Service Manager Peder. 
son, as assistant manager of service he 
will have direct supervision of all opera. 
tional functions of the service depart. 
ment relating to any customer require. 
ment of whatever nature. 


Miss Crandal honored 


Miss Emma E. Crandal, a scholar and 
chemist, who is known by her works 
wherever petroleum is refined or studied 
throughout the world, was honored by 
her associates of Universal Oil Products 
Company, including President D. W. 
Harris, at a testimonial dinner in the 
Spinning Wheel, Hinsdale, Illinois, July 
13. 

Miss Crandal is retiring after 20 
years as head of the Universal library, 
over which she has presided since it 
was established in 1925. 

Dr. Gustav Egloff was chairman of the 
dinner meeting. Speakers included Jos- 
eph G. Alther, former vice-president of 


Universal, Prof. V. N. Ipatieff, and R. B. 








They will swivel throug 
of fluid. There is a full port at any angle. 
FLEXO JOINTS may be used f 
working—no chattering or binding. 


equipment with any fluid while in motion. 


FLEXO JOINTS 


make pipe flexible 





FLEXO JOINTS make rf flexible with the safety of rigid fittings. 
360°, yet there is no restriction of the flow 


ed for conveying steam, compressed air, 
water, oil, gas and other fluids under high or low pressure. Smooth 


Use them to make up movable pipe lines or to supply machinery or 


Get the details; then order from your 
regular supply house or direct from 


FLEXO SUPPLY COMPANY, Inc. 


_——_—. —S 
SS 
i 


S/ 
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31, California. 


a 





ol th me of ok) 8 “Eey- 
WELL SERVICING with 


BATTERY CONNECTOR 


FOR STARTING 





In oilfields where several pumping engines require 
frequent servicing, Cannon Electric Connectors effect 
equipment savings, greater safety, faster well servicing 
and improved maintenance procedure. The plug end of 
the connector is attached to a 
battery on the service truck; the 
receptacle is mounted on the 
engine frame. Cost is low; in- 
stallation easy. Write today for 
further information. Address 
Dept. A-167, Cannon Electric 
| Development Company, 3209 
Humboldt Street, Los Angeles 





CANNON ELECTRIC 


wax Cannon Electric Development Co, 


eo sf *& se pee > os fe CL ES 


Los Angeles 31, California 


Canadian Factory and Engineering Office: 
Cannon Electric Company, Ltd., Toronto, Canada 


230 Olive Street St. Louis 8, Missouri 
In Canada: . 
S. A. ARMSTRONG, LTD. 


115 Dupont Street 






NNO 
ELECTRIC 





Toronto 5, Ontario 











Representatives in Principal Cities — Consult Your Local Telephone Book 
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Day, manager of the Riverside labora- 
tories. 

Miss Crandal is best known as the 
compiler and editor of a weekly bulletin 
of abstracts, which enjoys world-wide 
distribution and esteem among scientists 
and technologists in the petroleum and 
allied fields. Miss Crandal’s service to 
the petroleum and chemical industries 
has extended beyond her work at Uni- 
yersal, however. For many years she has 
been a regular contributor to Chemical 
Abstracts, a semi-monthly publication of 
the American Chemical Society. She is 
also a member of the Special Libraries 
Association. 

In addition to her editorial work and 
supervision of the library, Miss Crandal 
has conducted the literature searches, 
upon which much of the activities of the 
Universal research organization are 


based. 


Heads Ransome 

Hobart C. Ramsey, executive vice 
president of Worthington Pump and Ma- 
chinery Corporation, has in addition, 
been named president of the Ransome 
Machinery Company, subsidiary of Wor- 
thington in Dunellen, New Jersey. 

Also named vice president and general 
manager of the Dunellen plant is J. G. 
Ten Eyck, who has just completed 5 
years’ active service with the U. S. Navy 
and who was formerly president of the 
industrial engineering firm of Ten Eyck, 
Inc. Kenneth W. Horsman, formerly su- 
perintendent of welding and steel fabri- 
cation at the Worthington Harrison 
works has been transferred to Ransome 
as works manager. 

Newly elected directors of the Ran- 
some Company are Ten Eyck and Carl 
F. Oechsle, vice president in charge of 
sales. 





Branch manager 


The Wm. Powell Company. valve spe- 
cialists and manufacturers of Cincinnati, 
Ohio, announces the appointment of Al- 
len B. Stiles as manager of the Philadel- 
phia and Baltimore territory. Stiles, 
whose office is at 1520 Locust Street, 
Philadelphia 2, Pennsylvania, is well 
known throughout the eastern section of 
the country, having represented the 
Crane Company for the last several 
years. In his new capacity, he will ac- 
quaint both the jobbing trade and in- 
dustry generally with the complete line 
of Powell bronze, iron, steel, and corro- 
sion-resistant valves. 





Nagel joins Fluor 


R. E. (Bob) Nagel, formerly with the 
Universal Oil Products Company of 
Chicago, has accepted a position with 
The Fluor Corporation, Ltd., of Los An- 
geles and will make his headquarters at 
Fluor’s New York offices as district sales 
manager. Nagel has been with Universal 
Oil Products Company for the last 24 











BUY WAR BONDS 








| 
| 
| 
| 


years during which time he served in 
various capacities; first as a draftsman, 
then followed assignments as supervis- 
ing construction engineer, superintend- 
ent of construction and operator on ex- 
perimental and commercial thermal 
cracking units, and in the research and 
development department. For the last 12 
years he has been in constant contact 
with various oil companies in the com- 
mercial development of refining proc- 
esses and their problems. Nagel will con- 
tinue in the latter service for The Fluor 
Corporation, Ltd. 





Valve lubricant 


Merco Nordstrom Valve Company is 
now the exclusive distributor of a new 
valve lubricant that possesses unusual 
properties advantageous for a number of 
severe services. 


This lubricant is a Dow Corning sili- 
cone product and is identified as Nord- 
coseal Lubricant No. DC234-S. 

The lubricant is colorless and one of 
its outstanding properties is that its vis- 
cosity changes only slightly over a very 
wide temperature range. It is recom- 
mended for working temperatures rang- 
ing from minus 40°F. to plus 400°F. Due 
to its extremely low vapor pressure, it 
does not evaporate appreciably even at 
elevated temperatures. 

Its principal services are steam, hot 
water, hot air, oxygen, high vacuum. also 
for dilute solutions of mineral acids (ex- 
cept nitric and hydrofluoric acid below 
250°F.) ; hydrochloric acid, natural and 
synthetic rubbers, acetic acid, acetic an- 
hydride, and ethyl alcohol below 250°F. 

It is available only in soft bulk form 
for application by grease guns. 
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The value received from an oil field engine is not measured so much by its 
cost but rather by the performance that it gives—an engine that will oper- 
ate 24 hours per day, day in and day out giving low cost, efficient per- 
formance free of mechanical breakdown is the one that stands out in the 
final analysis. 25,000 hours of continuous service with stops only for oiling 
and greasing is not uncommon with MM Oil Field Engines. All the low 
cost, high performance features are “‘built-in’”’ on every MM Oil Field En- 
gine—that is why we say when you buy an Oil Field Engine “‘Jt’s Per- 


formance that Counts’’. 


MM Oil Field Engines are built in 8 sizes to fit most every oil field 


application: 
165-4A 354x4, 4 cyl. 
206-4A 354x5, 4 cyl. 
KUA . 414x5, 4 cyl. 
LUA 454x6, 4 cyl. 


CUA 414x5, 6 cyl. 
HUA 454x6, 6 cyl. 
MEU 8x9, 4 cyl. 
NEU 8x9, 6 cyl. 


For complete information on MM Oil Field Engines, Write: 


SHRIMPTON EQUIPMENT COMPANY, Distributors 


757 Subway Terminal Building, Los Angeles 13, California 


545 Mellie Esperson Building 


Houston, Texas 


415 Oklahoma Building 
Tulsa, Oklahoma 


MINNEAPOLIS - MOLINE POWER IMPLEMENT COMPANY 


MINNEAPOLIS 1, MINNESOTA, U. S. A. 
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Above: “VULCAN”. Vulcan”, the origi- 


4 sizes for pipe 1/8 
to 8 inches. 


At right: “VULCAN 
SUPERIOR”, with 
reversible jaws and 
adjusting handle on 
top. 2 sizes for pipe 
1/8 to 4-1/2 inches. 


nal chain pipe vise, 
is made entirely of 
tough, wrought steel 
---No cast parts what- 
ever. The dropforged 


jaws are of saw-tempered steel for file sharpen- 
ing ... chains are of the same high quality as 
Williams’ “Vulcan” Tongs. Fully guaranteed, 
and sold by Industrial, Plumbing and Oil Field 
Distributors everywhere. 


J. H. WILLIAMS & CO., BUFFALO 7, N. Y. 





























Book Reviews 


@ The Chemistry of Acetylene, by Julius R. Nieuwland ang 
Richard R. Vogt. Rhinhold Publishing Corporation, 33 Wey 
Forty-Second St., New York, New York. Pages, 219. Price, 
$4.00. 

A brief and fairly complete account of the preparation, prop. 
erties, and reactions of acetylene, together with an extensive 
classified biography is included in this book. The arrangement 
of the work is based entirely on a classification of the methods of 
preparation and type reactions of acetylene, rather than on con. 
siderations of historical sequence or industrial status. Divided 
into five chapters, the book takes up the following subjects in 
order: The physical properties, preparation, and purification of 
acetylene; metallo-derivatives of acetylene; the substitution of 
non-metal atoms or radicals for the hydrogen of acetylene; the 
addition of non-metallic elements and compounds to actylene, 
and the poylmerization of acetylene and condensation with car. 
bon compounds. 


@ Job Safety Training Manual, by Kenneth L. Faist and Stan. 
ton M. Newkirk. The National Foremen’s Institute, Inc., Deep 
River, Connecticut. Pages, 52. Price, $5.00. 

Arranged in pamphlet-form loose-leaf notebook style, this 
new publication on safety is designed and written in the belief 
that those interested in industrial safety need more than gener. 
alities and mass propaganda usually employed in this field. It is 
really a brief and intensive training program for supervisors and 
is arranged so that it may be given in lecture form in five two. 
hour sessions. Included are three supplementary pamphlets: 
Carelessness Cripples, Safety for You, and Opportunities for 
Promotion Through Job Safety Training. 

@ Review of Petroleum Geology in 1944, Quarterly of the 
Colorado School of Mines, by F. M. Van Tuyl, W.S. Levings and 
others. Golden, Colorado. Pages, 136. Price, $1.00. 

This April, 1945, issue of the Quarterly, volume 40, number 2, 
contains the third annual review of petroleum geology in 1944. 
It consists of 136 pages, the last 35 being devoted to a compre- 
hensive bibliography. The subject matter includes important 
news items and constructive development in basic geology and 
in petroleum geology and borderline fields, as revealed by a 
search of the literature and the canvass of several leading work- 
ers in the petroleum industry. The most important contributions 
to the literature of the subject are included. Other publications 
of more local interest are listed in the bibliography. The review 
was compiled under the sponsorship of the AAPG. 


@ Metals and Alloys Dictionary, by M. Merlub-Sobel. The 
Chemical Publishing Company, 234 King St., Brooklyn 31, New 
York. Pages, 238. Price, $4.50. 


This up-to-date reference work contains definitions of metal- 
lurgical terms, composition, properties, and uses of the impor- 
tant commercial alloys. It gives the physical constants and prop- 
efties of chemical elements, description of machinery and proc- 
esses used in modern metallurgy, and other pertinent informa- 
tion. It is designed for the use of all those who want to know 
about the applications and peculiarities of metals, alloys, and 
raw materials in metallurgy. 





AGA to meet 


The twenty-seventh annual meeting of the American Gas 
Association will be held on October 24, 1945, at the auditorium 
of the Engineering Societies Building, 29 West 39th Street, New 
York. 

To impose a minimum burden on transportation facilities, 
which are needed for the armed forces, and to obviate need for 
hotel accommodations, the association again will limit its yearly 
convention to a one-day meeting. 

Officers will be elected at the general membership meeting in 
the morning and committee chairmen will read reports covering 
the activities of their sections during the last fiscal year. The 
luncheon meeting and the remainder of the day will be devoted 
to organizational work by departments and committees. 
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vew Petroleum Engineer staff member 


Richard Sneddon, for the past two years editor of the Petro- 
lum World, has joined the staff of The Petroleum Engineer 


4s Pacific Coast editor, effective August 1, it has been an- } 


gounced by K. C. Sclater, editor. He suc- 
weds Wallace A. Sawdon, who recently 
became editor of Petroleo. 

Sneddon began his industrial career as 
, research chemist with the Canadian Gov- 
smment and was later a chemist for the 
Canadian Pacific Railway. He was elected 
, Fellow of the Canadian Institute of Chem- 
ists. In 1923 he joined Union Oil Company 
yf California and after 5 years of research 
york in diverse phases of petroleum, was 
placed in charge of pipe line and field gag- 
ing and testing laboratories covering all oil 
felds in California. He has written exten- 
sively for petroleum and general magazines. 
He was editor of the Union Oil Bulletin and other company pub- 
ications and later held the post of manager of public rela- 
tions in charge of all publications and publicity. 

The new Pacific Coast editor has been publicity chairman of 
the American Petroleum Institute, Division of Production, Pa- 
cific Coast District. of the California Natural Gasoline Asso- 
ciation, the American Association of Petroleum Geologists, 
and the American Society of Mechanical Engineers. He is sec- 
retary of the Petroleum Production Pioneers and a member of 
the National Association of Public Relations Counsel, Inc. 

In his new duties, Sneddon will cover oil industry operations 





Richard Sneddon 





on the Pacific Coast and will also report the developments in 
foreign oi] operations emanating from there. 





Southern Engine opens warehouse 


Southern Engine and Pump Company announces the opening 
of a warehouse at 1306 Marilla Street, Dallas, Texas. Factory 
shipments permitting, stocks of engines, pumps, and parts will 
be carried for the convenience of customers. it is announced. 


Heads France Packing 


France Packing Company, Philadelphia, Pennsylvania, manu- 
facturer of metallic packing, announces a change of manage- 
ment. E. A. France, son of Adam Warren France, who patented 
France metallic packing and founded the business nearly 50 
years ago, is now president and general manager. J. C. Allen is 
the new treasurer. Both France and Allen have been active in 
the manufacture of metallic packing for many years. 





Second “E°? Award 


American Meter Company’s Philadelphia plants were noti- 
hed recently that they had won a second war production award, 
= them to display the white star on their Army-Navy 
* ag flag. 


Junior Engineers elect 


At its annual business meeting, the Junior Chemical Engi- 
neers of New York, 330 West 42nd Street, New York City, 
elected the following new officers for the coming year. Presi- 
dent for the 1945-46 period will be William B. Hudson of the 
Foster-Wheeler Corporation, with Maurice R. Lyons of M. W. 
Kellogg Company as vice president. Richard Rosencranz, Shell 
Oil Company, Inc., has been elected secretary-treasurer and 
Andrew A. Melnychuk of Celanese Corporation will serve as 
assistant secretary-treasurer. 

In addition to choosing regular officers at its final meeting 
of the year, the society elected Zola G. Deutsch, chemical en- 


gineering consultant, to honorary membership, a status already 


held by Walter J. Murphy, Stephen L. Tyler, and Sidney D. 


Kirkpatrick, all of whom. among “senior” engineers, have | 


taken particular interest in the progress of the junior group. 
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YOUR BEST BET FOR 
HAULING LONG PIPE 





PIPE LINE SPECIAL 


Double -bolster trailer for use with truck not equipped 
with platform body. Especially for handling long mate- 
tial. Supplied with two rigid bolsters so that tongue 
does not carry any load. Has demonstrated its worthi- 
ness under most severe conditions. 


Order NOW for Early Delivery 
Write for Details 


+ @) B 8 S$ MANUFACTURING CO. 


FORT WORTH * HOUSTON * DALLAS 
SAN ANTONIO * LUBBOCK 














FOR A NEW WORLD OF WATER 


i 






EERLESS now produces 
HORIZONTAL as well as Vertical pumps 


PEERL UMPS 
PEERLESS PUMP | i 
DIVISION. 
Food Machinery Corp. . 


j 
’ 
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FACTORIES 
10S ANGELES 31, CALIFORNIA 
301 West Avenve Twenty-six 
QUINCY, ILL. * CANTON 6, OIQ 








MERCOID CONTROLS 


FOR OIL BURNERS, STOKERS, GAS BURNERS, REFRIGERATION, 
AIR CONDITIONING AND VARIOUS INDUSTRIAL APPLICATIONS 





Pressure | Control 





USE MERCOID “DA” CONTROLS FOR THOSE 
TEMPERATURE AND PRESSURE PROBLEMS 


Both controls are available in a number of ranges 


We ees 





Mercoid Controls have an advantage, because they are 
equipped exclusively with Mercoid DUST-PROOF switches 
—hence the assurance ot better control performance, 
longer control life and greater economy in control value, 


ee eeo08e 66 8 6.6 


THE MERCOID CORPORATION * 4213 BELMONT AVE. + CHICAGO, ILL. 








USERS SAY “THUMBS UP” FOR THE 
e 
E-C Inclinometer 


They like it the best because it’s so 
easy to use —and so rapid. It gives 
accurate results that can be read the 
minute they’re out of the hole. They 
also like the fact that an E-C rental is 
no more than for less efficient incli- 
nometers. 
Write for details. 


SPERRY-SUN WELL SURVEYING CO. 


Offices: Philadelphia, Pa.; Houston, Corpus Christi, 
Marshall, Odessa, Texas; Lafayette, La.; Long Beach, 
Bakersfield, Calif.; Oklahoma City, Okla.; Casper,Wyo. 
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International division 


The formation of a new division, Bendix International, 1, 
handle the comprehensive foreign trade program of Bendjy 
Aviation Corporation, is disclosed by Ernest R. Breech, preg. 
dent. 

Bendix International, he stated, will be under the directig, 
of Charles T. Zaoral, general manager, who joined the or. 
poration in January as coordinator of foreign affairs, afte 
many years’ experience in the foreign field for General Moto, 
Corporation and Dodge Brothers, Inc. . 

The new division will handle throughout the world, with 
the exception of the United States and Canada, the products 
of the 17 divisions of the corporation. It has established head. 
quarters at the corporation’s New York office, 30 Rockefelle; 
Plaza, New York City, and will maintain a staff of engineer. 
ing, sales and service personnel that will be expanded her 
and abroad as world conditions permit. 

Breech said that Bendix International had been established 
“to develop as fully as possible the opportunities for two-way 
international trade presented by the engineering, manufac. 
\turing, and distributing resources of our seventeen divisions,” 

The broad policies that have been established for Bendix 
International were explained by Zaoral, who emphasized that 
the company’s activities would be developed abroad through 
three main channels, as determined by the situations in the 
various foreign countries, They will be, he said, export sale 
of products that the company manufactures here; manufac. 
ture by Bendix of its products abroad, and licensing of for. 
eign manufacturers to produée under Bendix patents abroad, 

Other appointments to the new division, in addition to 
Zaoral, include: F. A. Stanton, foreign patent counsel, who 
represented Bendix in Paris for many years and who will make 
his headquarters in New York; L. B. Coates, division comp. 
troller, formerly of the central staff; Paul Moss, sales manager, 
and Harold McEnness, assistant sales manager. Fernando Jose 
Cardenas, formerly with Westinghouse, General Electric, and 
Sylvania, is manager of central and South American territories, 


Handles new line 





Southern Engine and Pump Company, Houston, Texas, has 
made arrangements to handle products manufactured by the 
American Liquid Gas Corporation, Los Angeles, California. 
The products, which are marketed under the trademark Algas, 
consist of mixers or carburetors, converters, heat exchangers, 
and regulators. 

Stocks of these units, as well as replacement parts, will be 
carried in Kilgore and Dallas, Texas. Southern Engine and 
Pump Company has engineers experienced in this line sta- 
tioned at Houston, Dallas, San Antonio, Kilgore, and Alice, 
Texas, and New Iberia, Louisiana. 





New coating plant 


Hill-Hubbell and Company Division of General Paint Cor- 
poration, Cleveland, Ohio, announces the opening on August | 
of a central steel pipe coating and wrapping plant at Girard, 
Ohio. The plant, which has a floor space of 60,000 sq. ft. under 
one roof, is equipped to coat and wrap pipe to all standard 
specifications, from 34 in. nominal to 26 in. O. D. Machinery 
is permanently installed and is of the heavy, rugged, precision 
type of late design. All equipment is thermostatically con- 
trolled. Adequate switching arrangements and ample yard stor- 
age facilities have been provided. 





Unharmed in bomber crash 


The crash of the fog-blinded B-25 Army bomber into the 79th 
floor of the Empire State Building on Saturday, July 28, did not 
result in injury to personnel, nor damage to the offices, of Creole 
Petroleum Corporation on the 67th floor, or the Chemical Con- 
struction Corporation on the 71st floor. The offices of the last 
named concern are directly below the spot where the bomber 


_ crashed into the building. Some personnel of both firms were it 
the building at the time of the accident. The offices of the 2 cor 


porations were open for business as usual on Monday morning, 
July 30. 
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For EVERY LiQuiD FUEL 


THERE IS A 


The complete, widely used National Airoil line includes burners 
fabricated of a diversity of metals to withstand the actions of every 
liquid fuel, using all types of atomization at different temperatures; 
built in various rated capacities and designed for all pressures. 

No matter what your service indicates—we have the correct burner. 


BURNERS... 


for all commercial grades 
of fuel oil using all types 
of atomization; to oper- 
ate with either high, low 
or gravity oil pressure: 
for high capacity up to 
750 gallons per burner 
per hour—using steam, 
air or pressure atomizo- 
tion. 


BURNERS... 


of all bronze—for 
acid oils or acid 
sludges; of all steel 
—for petroleum 
pitches and coal tars 
at temperatures up 
to 800° F. 

With nearly 35 
years’ experience in 
the design and 
manufacture of fuel 
oil and gas burner 
equipment, we have 
a solution to your 
a combustion prob- 
"lems. 
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een a 





Fig. P-635A 





To burn the very 
cheapest and lowest 
grades of heavy fuel 
oil or tar, requiring 
lower oil pressure 
and lower oil tem- 
perature, use the 
Type SA—Steam or 
compressed air atom- 
izing type. 

To burn tor or pitch, use the high pressure steam or air atomizing Type 
SAR. 





P-706 


To generate steam at large capacity, etc., use the Type SAL. 


To burn acids or caustic oil; sludges, asphalts, tank bottoms, Polymer oils, 

heavy petrolatum, organic oil residuum, waste cutting oils, sulphite pulp 

* liquors, etce., use the Type SAD. It eliminates noxious fumes and stack 
solids; steam or cémpressed air atomizing. 


NATIONAL AIROIL BURNER 
COMPANY, INCORPORATED 
1259 East Sedgley Avenue 


PHILADELPHIA 34, PENNA. 


OIL BURNERS © GAS BURNERS ® GAS PILOTS © PUMP SETS 
EXPLOSION DOORS © ACCESS DOORS © AIR DOORS 
BURNER BLOCKS © FURNACE OBSERVATION WINDOWS 


—— 
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Thread your 1" to 2° pipe with | 
len for, lens time\ 
with self-contained, quick-setting | 


FRU No. 65R 





@ It cuts smooth perfect threads — its 
1 set of high-speed steel chasers that 
stay in it (instead of 4 sets to fool 


1%" or 2" pipe in a mere 10 seconds— 
its nearly automatic workholder sets 
to pipe size instantly: there you have 
the reasons why this rugged steel- 
and-malleable No. 65R is so widely 
popular with men who know pipe 
threaders. For the easiest most effi- 








| cient threading you’ve ever enjoyed 
| buy this Ritarp> —at your Supply 





House. We’re doing our best to keep a er en 
supply up to demand, so keep asking. the floor. 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S.A. 
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CLUTCH Bottlenecks Broken 
| : 












































SR 


If CLUTCH size, weight, power, control, service or price is the 
bottleneck in your plans, our engineers can help you “‘break’’ it. 
Their more than a quarter century of CLUTCH engineering experi- 
ence, specialized laboratory facilities, extensive production equip- 
ment, and skilled manpower are yours to command. 


SEND FOR THIS HANDY BULLETIN ON POWER TRANSMISSION 


It shows typical installations of ROCKFORD CLUTCHES and POWER TAKE-OFFS. 
Contains diagrams of unique applications. Furnishes capacity tables, dimensions and 


Every preduction engineer will find 





P pl s spec 6 
help in this handy bulletin, when planning postwar products. 


ROCKFORD CLUTCH [ewvttive'nacmne] DIVISIO 


‘g Warner Corporation 
1303 Eighteenth Avenue, Rockford, Illinois, U.S.A. 


BORG. WARNER 
CORPORATION 








In Tulsa, no other hotel offers so much 
for your money as The MAYO. Enjoy 
’ better living, fine food, and courteous 


service at Tulsa’s finest hotel. 
or write for reservations. 


THe MAYO 


TULSA, OKLAHOMA 


Wire 
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Engineering program 


Plans for the establishment of an engineering research dp. 
partment and for expansion and reorganization of present engi. 
neering activities is announced by Standard Oil Company (Ing 
ana). The new program was disclosed by Dr. M. G. Pauly 
vice president, who stated that George W. Watts has been namej 
director of engineering of the manufacturing department anj 
D. A. Monro, chief designing engineer of the department. Unde, 
the new plans Watts will be in charge of all engineering wor 
in the manufacturing department but will devote his time prip. 
cipally to the activities of the engineering research department, 
All other engineering activities will be under the direct charge 
of Monro. 

P. L. Krauel has been appointed chief engineer of the engi. 
neering division, Whiting Refinery, where the company’s lary. 
est engineering unit is situated. Krauel will serve as the ag. 
ministrative head of the division, which has been enlarged tp 
include six departments, each to be headed by an assistant 
chief engineer. 

The oil design department will be supervised by W. G. Guild, 
acting assistant chief engineer. A. T. Milbrook, assistant chief 
engineer, will supervise the utility design department. W. K. 
Brown has been appointed acting assistant chief engineer jp 
charge of the newly-created plant engineering department. This 
department will handle engineering matters pertaining to con. 
struction, inspection. and field engineering, and will provide 
consulting services to the operating and design departments. 
{€. E. Dyckman is made assistant chief engineer, estimating 
department, and will continue to direct and supervise the work 
of the estimating engineers. W. R. Burrows will be in charge 
of the newly created engineering development department, 
with the title of assistant chief engineer. D. F. Purdy, assistant 
chief engineer. will continue to supervise the drafting depart- 
ment. 





Temmel promoted 


Andrew C. Temmel, formerly field service engineer, has been 
appointed manager of engineering sales service of the National 
Tube Company, subsidiary of United States Steel Corporation. 
He will make his headquarters in Pittsburgh, Pennsylvania. 





Cross dies 


W. L. Cross, chief clerk of Spang and Company, died on Av- 
gust 6, at the age of 64. Cross had been associated with the 
Butler, Pennsylvania. cable-tool manufacturing firm for 31 
years. He was buried at the town of his birth, Clintonville, 
Pennsylvania. 


Third star 


Robert P. Patterson. Under Secretary of War, has an- 
nounced the award of the third star to the Army-Navy “E” pen- 
nant. given to the Chicago" district plants of The Youngstown 
Sheet and Tube Company. fer high achievement in the pro- 
duction of war materiel. 5 

The general offices and main plants of the company are at 
Youngstown, Ohio. 


















for the PETROLEUM INDUSTRY 
STUDS AND BOLTS 

Heat and corrosion resisting metals and high 

strength alloy steels. ° 

Alloy steel studs and bolts for high pres- 

sure piping stocked for immediate ship- 

ment. 

Let us quote on your requirements. 


VICTOR PRODUCTS CORP. 
Chicago 18, Ill 


2643 Belmcnt Ave 
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sidwell to Tulsa University 


C. V. Sidwell, widely known petroleum engineer, has been 
named head of the production department of the University 
of Tulsa college of petroleum sciences and engineering, Dr. 
¢. I. Pontius, university president, announced. 

After more than 20 years of important activity in the oil 
industry from Mexico to Montana, Sidwell joins the Tulsa 
faculty to direct work in a department that university officials 
are reorganizing and expanding with an eye to postwar enroll- 
ment increases. 

“Sidwell will join us in reorganizing our production work 
to give proper attention to development, exploitation, drilling, 
transportation, and the new field of reservoir studies,” Dean 
R. L. Langeneim, university engineering head, explained. “We 
expect this revised program also to lay the foundation for 
graduate work in production paralleling that already estab- 
lished in refining and geology.” 

The new Tulsa professor is the president of the SidwelKengi- 
neering and the drilling mud companies, which he organized 
after 20 years as an engineer and executive with major oil 
companies and in private practice. 

After receiving his basic education and graduate work in 
geology at the University of Oklahoma, where he also taught 
freshman classes, Sidwell joined the Cortez Oil Corporation 
(Atlantic Refining) for work at Tampico, Mexico, as a sub- 
surface geologist. 

A year later he went with Pan American Petroleum and 
Transport (Doheny and Standard of Indiana). 

Subsequently, after 7 years with Amerada Petroleum Cor- 
poration as division production engineer in Oklahoma and 
Kansas, Sidwell was engaged by the British American Oil Pro- 
ducing Company as genera! superintendent of drilling and 
production. 

In 1937 Sidwell entered into personal drilling and develop- 
ment operations and acted as consulting engineer. The latter 
activity led to a two-year assignment for the Oklahoma City 
Wilcox Secondary Recovery Association composedeof 38 com- 
panies. The work involved research into the possibility of 
applying secondary recovery to the Oklahoma City Wilcox zone. 

For the last 4 years, in addition to other activities, Sidwell has 
been consulting engineer for various companies and individuals, 
including the War Department and Northern Ordnance, Inc. 


Forms export company 


Increased activity in export markets is anticipated by the 
Chiksan Company, Brea, California, with the announcement 
of the establishment of an affiliate company to handle export 
sales. The new company, Chiksan Export Company, will head- 
quarter in Brea, with branch offices in New York and Houston. 

W. Edgar Spear. president of the Chiksan Company, heads 
the new export company, with Lee J. Laird, Chiksan vice presi- 
dent and sales manager, in charge of export sales. The New 
York office at 50 Church Street, will be managed by H. A. 
Maland, and the Houston office, now in process of organiza- 
tion, with temporary mailing address P. O. Box 276, Houston 1, 
Texas, will be under the management of G. R. Winder who 
transfers to Houston from the Chiksan home office in Brea. 














“GUNITE”’ CONCRETE 


For... STEEL PLATE LINING @ STEEL ENCASEMENT @ BUILD- 
ING WALLS, ROOFS, FACINGS @ TUNNEL LINING © WATER 
RESERVOIR LINING @ POWER PLANTS—BUNKER LINING @ SEWER 
REPAIRS @ TANK LINING @ CANAL AND DITCH LINING 
REPAIR OF DISINTEGRATED CONCRETE, BRICK, THLE, MASONRY. 


WRITE... PHONE... WIRE 


GUNITE CONCRETE and CONSTRUCTION CO. 


ENGINEERS CEMENT GUN SPECIALISTS CONTRACTORS 
1301 Woodswether Road Kansas City 6, Missouri 


District Branch Office: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 
Branch Offices: ST. LOUIS... DENVER. . . NEW ORLEANS . . . HOUSTON 























McGOWAN PUMPS co He jo4! 


5 : 


GASOLINE PLANTS 
AND REFINERIES = 


& 
a 


t- 


for .. GASOLINE 


200 BUTANE * PROPANE - CAUSTICS 
ACIDS * BUTADIENE - STYRENE 


. . write our Engineering Dept., McGowan 
Pump Division, Leyman Mig. Corp., Cincin- 
nati 2, Ohio, for complete information. 


LEYMAN MANUFACTURING CORP. 
McGowan PUMP DIVISION 


59 CENTRAL AVE CINCINNATI 2, OHIO 

































Why JENSON Units are so good 


JENSEN Pump- 
ing Units are 
likely to make 
wells anywhere 
more profitable. 
We have worked 
with successful 
producers for 25 
years. Whena 
customer speaks, 
we listen. He 
wants exactly 
what we want. 

And so the JENSEN is the most practical unit on the 
market. It makes the owner more money and gives him 
less trouble. 

You can check on that. Ask JENSEN owners. Observe 
JENSEN installations. See your JENSEN dealer. Con- 
sult Composite Catalog pages 1473-6. 


JENSEN 


BROTHERS MFG. 60. 
Coffeyville, Kansas, U.S. A. 


E.port Office: 50 CHURCH STREET, NEW YORK CITY 
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TROY, ALABAMA 


Now Has a Layne 
Automatic Water System 


City Officials of Troy, Alabama are in high 
spirits these days. Where all others have 
failed, Layne has just completed a water 
system WITHIN THE CiTY LIMITS that 
produces over 1,000,000 gallons daily. Fur- 
thermore this new system is equipped with 
the latest automatic control device which 
eliminates manual starting and stopping. 

Prior to the completion of this New Layne 
System, all water for the city of Troy was 
obtained from wells located some three 
miles away. The success achieved by Layne 
will now enable the city to install other 
wells and thus abandon the distantly lo- 
cated and expensive to operate system. 

Here again is proof that Layne's exper- 
ience, knowledge and specialization always 
pays handsome dividends. Building this well 
was no easy task. It was drilled through 
rock strata from one to sixteen feet in 
thickness. Some five-hundred bags of cement 
were used to seal off all but the desired 
water bearing sand formations. 

Layne is now almost entirely engaged in 
civilian Well Water System building—and 
is ready to serve you. Write, wire or phone 
for further facts, catalogs, bulletins ete., 
LAYNE & BOWLER, INC., General Offices, 
Memphis 8, Tenn. 


LAYNE PUMPS —fuisiu 


every need for producing large 
quantities of water at low cost 
from wells, streams, mines or 
reservoirs. Send for literature. 


AFFILIATED COMPANIES: Layne- grossa Co., 


Stuttgart, Ark. * L aes Sa Co. Norfolk. 
Va. * ayne-Central nphis, Tenn. *, 
Layne -Northe rm a oO. faista awe Ae In * Layne- 


Lake Charles, La. 
. Monroe, La. * Layne-New York Co., 
y York City * Layne-Northwest Co. il- 
waukee, Wis. * Layne-Ohio Co. Columbus. Ohio 
* Layne-Texas Co., Houston, ‘Texas * Layne- 
Western Co., Kansas City. Mo. * Layne-Western 
Co. of Minnesota. Minneapolis, Minn. * Interna- 
tional Water Supply London, Ontario, 
fanada * IL ‘Americana, S. A.. 
Mexico, D. F. 


* Louisiana 


td. 
ayne-Hispano 





WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 
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Aeroquip ong gage = 208 
Aldrich Pump Co....... si . 
American Air Filter Co., Inc. .. 154 
American Cable Division of American Chain 

& Cable Co., Inc., .. Inside Back Cover 
American Chain & Cable 


Co., Inc. Inside Back Cover, 205, 228 
American Cyanamid & Chemical Corp. . 144 
American Meter Co., Inc.... . 84 
Afmerican Recording Chart Co. 257 
American Roller Bearing Co. 216, 258 
American Sand-Banum Co. 110 
Armstrong Bros. Tool Co. 257 
Associated Contractors & Engineers 25 
Axelson Manufacturing Company 49 
B & W, Inc. 250 
Baash-Ross Tool Co. 71 
Badger, E. B., & Sons, Co. 124-125 
Baker Oil Tools, Inc. : . Sa 
Bantam Bearings Div., Torrington Co. 230 
Baroid Sales Division 199 
Bethlehem Supply Company 207 
Braden Steel Corp. 256 
Bucyrus-Erie Co. 27 
Buda Company 95 
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DEHYDRATING DESALTING 
TRETOLITE COMPANY Manufacturing Chemists 


Webster Groves, St. Louis County, Mo., Los Angeles, Calif. 


















































TODAY the economy of Tret-O-Lite demulsification 
compounds is recognized by oil producers everywhere. 
Years of application to crude oil emulsion problems 
under all producing conditions have resulted in the 
development of effective fast-performing formulas 
that deliver maximum savings in money, time and 
production. Call your Tretolite field engineer... his 
laboratory background and years of practical experi- 


ence should prove profitable to you. 


Complete Service for Every 


